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PREFACE. 


The  Preface  to  this  little  volume  may  be  written  in  a  few 
words.  It  first  saw  the  light  in  the  spring  of  1840,  and  now, 
in  the  autumn  of  1844,  has  reached  its  Third  Edition.  In  this 
short  period,  less  than  five  years,  five  thousand  copies  have 
been  distributed  among  the  Members  of  the  Profession,  many 
also  taking  their  place  in  the  libraries  of  Gentlemen,  who, 
although  not  of  the  Profession,  justly  consider  that  some  ge- 
neral knowledge  of  the  structure  of  the  body  is  an  essential 
part  of  a  liberal  education.  In  the  same  period,  a  second 
edition  of  the  work  has  appeared  in  America  ;  and  a  transla- 
tion, from  the  pen  of  Dr.  HoUstein,  has  been  completed  in 
Berlin. 

Thus  the  volume  has  quickly  returned  for  review  to  the 
hands  of  the  Author ;  and  he  trusts  that  an  examination  of  the 
second  and  present  editions  will  prove  that  he  has  not  neg- 
lected this  advantage.  He  has  carefully  corrected  such  over- 
sights and  omissions  as  may  have  occurred  in  the  completion 
of  a  work  on  so  extensive  a  subject ;  many  parts  which  seemed 
scantily  treated,  he  has  entirely  re-written  ;  and  he  has  endea- 
voured to  give  as  fiill  a  description  of  every  point  in  Anatomy, 
whether  important  or  trivial,  as  is  consistent  with  the  limits 
and  objects  of  a  Practical  Manual. 

Two  features  in  the  Anatomist's  Vade  Mecum  appear  to  the 
Author  to  deserve  notice : — ^the  first  relates  to  the  labours  of 
his  professional  brethren  ;  the  second  to  the  illustrations  con- 
tained in  the  work.  On  the  first  of  these  *heads  the  Author 
begs  to  remark,  that  he  considers  it  a  duty,  as  well  to  them  as 
to  his  readers  and  himself,  to  quote  all  recent  observations  and 
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Vm  PREFACE. 

discoveries  in  Anatomy  which  may  have  interest,  and  to  give 
as  complete  an  abstract  of  such  discoveries  as  the  scheme  of 
the  work  will  permit.  By  pursuing  this  plan,  the  Author 
trusts  to  distinguish  his  volume  as  the  Record  of  the  Profes- 
sion at  large,  and  not  as  the  text-book  merely  of  a  particular 
school.  And,  in  furtherance  of  his  object,  he  has  to  request  a 
continuance  of  those  communications  firom  scientific  investiga- 
tors, which  have  hitherto  so  materially  aided  him. 

The  woodcut  Illustrations  which  accompany  the  Anatomist's 
Vade  Mecum  have  been  increased  with  each  edition.  The 
number  which  appeared  with  the  first  was  one  hundred  and 
fifty  ;  with  the  second^  one  hundred  and  sixty-seven  ;  and  in 
the  present  they  fall  little  short  of  two  hundred.  Several  of 
the  new  figures  are  illustrative  of  General  Anatomy,  and,  to 
insure  their  absolute  correctness,  have  been  drawn  from  the 
microscope  by  the  Author  himself,  with  the  aid  of  the  camera 
lucida.  Figures  2,  3,  and  4,  showing  the  changes  which 
occur  during  the  development  of  bone ;  figures  47,  48,  and 
49,  the  minute  anatomy  of  cartilage  ;  and  figure  §0,  the  struc- 
ture of  the  ultimate  muscular  fibril,  are  examples  of  such 
drawings.  The  structure  exhibited  in  the  latter  figure  formed 
the  subject  of  a  paper  which  was  read  before  the  Royal  So- 
ciety during  the  present  year. 

Upper  Charlotte  Street,  Fitsroy  Square, 
November,  1844. 
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ANATOMIST'S  VADE  MECUM. 


CHAPTER   I. 


OSTEOLOGY. 

The  bones  are  the  oigans  of  support  to  the  animal  frame  ;  they 
give  firmness  and  strength  to  the  entire  fiibric,  afford  points  of  con> 
nection  to  the  numerous  muscles,  and  bestow  individual  character 
upon  the  body.  In  the  limbs  they  are  hollow  cylinders,  admirably 
calculated  by  their  conformation  and  structure  to  resist  violence  and 
support  weight.  In  the  trunk  and  head,  they  are  flattened  and  arched, 
to  protect  cavities  and  provide  an  extensive  surfiioe  for  attachment. 
In  some  situations  they  present  projections  of  variable  length,  which 
serve  as  levers  ;  and  in  others  are  grooved  into  smooth  surfaces,  which 
act  as  pulleys  for  the  passage  of  tendons.  Moreover,  besides  supply- 
ing strength  and  solidity,  they  are  equally  adapted,  by  their  numerous 
divisions  and  mutual  appodtion,  to  fulfil  every  movement  which  may 
tend  to  the  preservation  of  the  creature,  or  be  conducive  to  his 
welfare. 

According  to  the  latest  analysis  by  Berzelius,  bone  is  composed  of 
about  one-third  of  animal  substance,  which  is  almost  completely  redu- 
cible to  gelatine  by  boiling,  and  of  two-thirds  of  earthy  and  idkaline 
salts.  The  special  constituents  are  present  in  the  following  propor- 
tions : — 

Cartikge 32-17  parts. 

Blood-vessels 1*13 

Phosphate  of  lime        .        .        .        .51*04 
Carbonate  of  lime     .         .         .         .  11*30 

Fluate  of  lime 2 

Phosphate  of  maffnesia       :        .        .  1*16 

Soda,  Chloride  of  sodium       .        .        .        1*20 

100-00 


2  STRUCTURE  OF  BONE. 

Bones  are  divisible  into  three  classes : — Long^  fiaiy  and  vrregfdar. 

The  Long  bones  are  found  principallj  in  the  limbs,  and  consist  of  a 
shaft  and  two  extremities.  The  shaft  is  cylindrical  or  prismoid  in 
form,  dense  and  hard  in  texture,  and  hollowed  in  the  interior  into  a 
medullary  canal.  The  extremities  are  broad  and  expanded,  to  articu- 
late with  adjoining  bones  ;  and  cellular  or  cancellous  in  internal  struc- 
ture. Upon  the  exterior  of  the  bone  are  processes  and  rough  surfeces 
for  the  attachment  of  muscles,  and  foramina  for  the  transmission  of 
vessels  and  nerves.  The  character  of  long  bones  is,  therefore,  their 
general  type  of  structure  and  their  divisibility  into  a  central  portion 
and  extremities,  and  not  so  much  their  length  ;  for  there  are  some 
long  bones,  as  the  second  phalanges  of  the  toes,  which  are  less  than 
a  quarter  of  an  inch  in  length,  and  almost  equal,  and  in  some  instances 
exceed,  in  breadth  their  longitudinal  axis.  The  long  bones  are,  the 
clavicle,  humerus,  radius  and  ulna,  femur,  tibia  and  fibula,  metacarpal 
bones,  metatarsal,  phalanges  and  ribs. 

FUU  bones  are  composed  of  two  layers  of  dense  bone  with  an  inter- 
mediate cellular  structure,  and  are  divisible  into  surfaces,  borders, 
angles,  and  processes.  They  are  adapted  to  enclose  cavities ;  have 
processes  upon  their  surfSstce  for  the  attachment  of  muscles  ;  and  are 
perforated  by  foramina,  fw  the  passage  of  nutrient  vessels  to  their 
cells,  and  for  the  transmission  of  vessels  and  nerves.  They  articulate 
with  long  bones  by  means  of  smooth  surfaces  plated  with  cartilage,  and 
with  each  other  either  by  fibrous,  tissue,  as  at  the  symphysis  pubis  ; 
or  by  suture,  as  in  the  bones  of  the  skull.  The  two  condensed  layers 
of  the  bones  of  the  skull  are  named,  tables  ;  and  the  intermedjate 
cellular  structure,  diplde.  The  flat  bones  are  the  occipital,  parietal, 
frontal,  nasal,  lachrymal,  vomer,  sternum,  scapulae,  and  ossa  inno- 
minata. 

The  Irregular  bone$  include  all  that  remain  after  the  long  and  the 
flat  bones  have  been  selected.  They  are  essentially  irregular  in  their 
form,  in  some  parts  flat,  in  others  short  and  thick.  In  preceding  edi- 
tions of  this  work  the  short  and  thick  bones  were  made  a  separate 
class  under  the  name  of  short  bones.  This  subdivision  has  been  found 
to  be  disadvantageous,  besides  being  arbitrary,  and  is,  therefore,  now 
omitted.  Irregular  bones  are  constructed  on  the  same  general  princi< 
pies  with  other  bones  ;  they  have  an  exterior  dense,  and  an  interior 
more  or  less  cellular.  The  bones  of  this  class  are,  the  temporal,  sphe* 
noid,  ethmoid,  superior  maxillary,  inferior  maxillary,  palate,  inferior 
turbinated,  hyoid,  vertebrae,  sacrum,  coccyx,  carpal  and  tarsal  bones, 
and  seseunoid  bones,  including  the  patellae.    . 

Structure  of  Bone, — ^Bone  is  a  dense,  compact,  and  homogeneous  sub- 
stance (basis  substance)  filled  with  minute  cells,  (corpuscles  of  Purk- 
inje)  which  are  scattered  numerously  through  its  structure.  The  basis 
substance  of  bone  is  subfibrous  and  obscurely  lamellated,  the  lamellae 
being  conoentric  in  long  and  parallel  in  flat  bones  ;  it  is  traversed  in 
all  directions,  but  especially  in  the  longitudinal  axis,  by  branching  and 
inosculating  canals  (Haversian  canals)  which  give  passage  to  vessels 


and  nerrea,  luiil  in  certain  aitnations  tbe  iBmellie  sepaiate  from  each 
other,  and  leave  betveen  them  areolar  ipacee  (cancelli)  of  Tftrtoui 
■DBgnitude.  Tbe  lamells  haTe  an  areiage  diameter  of  miW  "^  "" 
inch,  and  beeidei  conatitating  the  general  Mmelare  of  the  biwa  snb- 
atance,  are  collected  concentricallj  around  the  HaToraian  canalt,  and 
ibrm  bonndariea  to  thaw  canale  of  ahonl  j^  of  an  inch  in  thickoesa. 
The  nnmber  of  lametls  mironnding  each  Haveraian  canal,  ia  CDmmonlj 
ten  or  fifteen,  and  the  diametera  of  the  canala  have  a  medium  average 
of  7^  of  an  inch.  The  cancelli  of  bone  tike  ita  compact  aabalsnce 
have  waOs  which  are  compoted  of  lamelUe,  and  tuch  ia  the  ■imilarity 
in  alructnie  of  the  parts  of  a  hone,  that  the  entire  hone  may  be  com- 
pared to  BD  Haveraian  canal  of  which  the  raednllary  cavity  ia  the  mag- 
nified channel ;  and  the  HaTeraian  canala  may  be  likened  ta  elongated 
and  ramified  cancelli.     The  Havei  '  '  ..... 
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4  DBVELOPMBNT  OF  BONB. 

surface  of  a  bone,  and  largest  near  its  centre,  where  they  gradually 
merge  into  cancelli  ;  by  the  frequent  communications  of  their  branches 
they  form  a  coarse  network  in  the  basis  substance. 

The  cells  of  bone,  or  corpuscles  of  Purkinje,  are  thickly  disseminated 
through  the  basis  substance  ;  they  are  irregular  in  size  and  form,  give 
off  numerous  minute  branching  tubuli  which  radiate  from  all  parts  of 
their  circumference,  and  in  the  dried  state  of  the  bone  contain  merely 
the  remains  of  membranous  cells  and  some  calcareous  salts.*  In  the 
living  bone  the  cells  and  their  tubuli  are  probably  filled  with  a  nutri- 
tive fluid  holding  calcareous  salts  in  solution^  The  form  of  the  cells  is 
oval  or  round  and  more  or  less  flattened,  their  long  diameter  corre- 
sponds with  the  long  axis  of  the  bone,  and  their  tubuH  cross  the  direc- 
tion of  the  lamellae  and  constitute  a  very*  delicate  network  in  the  basis 
substance  by  communicating  with  each  other,  and  with  the  tubuli  of 
neighbouring  cells.  The  tubuli  of  the  cells  nearest  the  Haversian 
canals  terminate  upon  the  internal  surface  of  those  cavities.  The  size 
of  the  cells  varies  in  extreme  measurement  from  -g^trv  ^  vht  ^^  ^^ 
inch  in  their  long  diameter,  an  ordinary  average  being  yjHh!  »  ^^^ 
breadth  of  the  oval  cells  is  about  one  half  or  one  third  their  leng^,  and 
their  thickness  one  half  their  breadth.  They  are  situated  between  the 
lamellae,  to  which  circumstance  they  owe  their  compressed  form. 

In  the  fresh  state,  bones  are  invested  by  a  dense  fibrous  membrane, 
the  periosteum^  which  covers  every  part  of  their  surfisuie  with  the  ex- 
ception of  the  articular  extremities,  the  latter  being  coated  by  a  thin 
layer  of  cartilage.  The  periosteum  of  the  bones  of  the  skull  is  termed 
pericranium ;  and  the  analogous  membrane  of  external  cartilages,  perir 
chondrium.  Lining  the  interior  of  the  medullary  canal  of  long  bones, 
the  Haversian  canals,  the  cells  of  the  cancelli,  and  the  cells  of  short,  flat, 
and  irregular  bones,  is  the  meduUary  membrane,  which  acts  as  an  in- 
ternal periosteum.  It  is  through  the  medium  of  the  vessels  ramifying 
in  these  membranes  that  the  changes  required  by  nutrition  occur  in 
bones,  and  the  secretion  of  medulla  into  their  interior  is  eflected. 
The  medullary  canal.  Haversian  canals  and  cells  of  long  bones,  and 
the  cells  of  other  bones,  are  filled  with  a  yellowish  oily  substance,  the 
medulla,  which  is  contained  in  a  loose  areolar  tissue  formed  by  the 
medullary  membrane. 

Development  of  Bone. — To  explain  the  development  of  bone  it  is  ne- 
cessary to  inform  the  student  that  all  organised  bodies,  whether  belong- 
ing to  the  vegetable  or  the  animal  kingdom,  are  developed  primordially 
from  minute  vesicles.  These  vesicles,  or,  as  they  are  commonly 
termed,  cells^  are  composed  of  a  thin  membrane  containing  a  fluid  or 
granular  matter,  and  a  small  rounded  mass,  the  nucleus,  around  which 
the  cell  was  originally  formed.  Moreover,  the  nucleus  generally  con- 
tains one  or  more  small  round  granules,  the  nucleolus  or  nucleoli  From 
cells  having  this  structure  all  the  tissues  of  the  body  are  elaborated  ; 

*  Mtiller  and  Henle  conceived  that  the  bone  cells  and  tubuli  were  the  prin- 
cipal seat  of  the  calcareous  matter.  Hence  they  have  been  named  calcigerotts 
c(ul8  and  tubuli. 
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the  ovum  itself  originally  presented  this  simple  form,  and  the  embryo 
at  an  early  period  is  wholly  composed  of  such  nucleated  cells.  In  their 
relation  to  each  other,  cells  may  be  isolated  and  independent,  as  is 
exemplified  in  the  corpuscles  of  the  blood,  chyle  and  lymph ;  secondly, 
they  may  cohere  by  their  surfiewes  and  borders,  as  in  the  epidermis 
and  epidielium ;  thirdly,  they  may  be  connected  by  an  inteimediate 
substance  which  is  then  termed  intercellular^  as  in  cartilage  and  bone ; 
and  fourthly,  they  may  unite  with  each  other  in  rows,  and  upon  the 
removal  by  lique&ction  of  the  adherent  surfaces  be  converted  into 
hollow  tubulL  In  the  latter  mode  capillary  vessels  are  formed,  as 
also  are  the  tubuli  of  nerve  and  muscular  fibre.  One  of  the  properties 
of  cells  may  also  be  adverted  to  in  this  place ;  it  is  that  of  reproducing 
similar  cells  in  their  interior.  In  this  case  the  nucleoli  become  the 
nuclei  of  the  secondary  cells,  and  as  the  latter  increase  in  size,  the 
membrane  of  the  primary  or  parent  cell  is  lost 

Bone,  in  its  earliest  state,  is  composed  of  an  assemblage  of  these 
minute  cells,  which  are  soft  and  transparent,  and  are  disposed  within 
the  embryo  in  the  site  of  the  future  skeleton.  From  the  resemblance 
which  the  soft  tissue  bears  to  jelly,  this  has  been  termed  the  gelatinowf 
stoffe  of  osteo-genesis.  As  development  advances,  the  cells,  heretofore 
loosely  collected  together,  become  separated  by  the  interposition  of  a 
transparent  intercellular  substance,  which  is  at  first  fluid,  but  gradually 
becomes  hard  and  condensed.  The  cartUoffinoua  sk^  of  osteogenesis 
is  now  established,  and  cartilage  is  shown  to  consist  of  a  transparent 
matrix,  having  minute  cells  disseminated  at  pretty  equal  distances  and 
without  order  through  its  structure.  Coincident  with  the  formation  of 
cartilage  is  the  development  of  vascular  canals  in  its  substance,  the 
canals  being  formed  by  the  union  of  the  cells  in  rows,  and  the  subse- 
quent liquefaction  of  the  adhering  surfaces.  The  change  which  next 
ensues  is  the  concentration  of  the  vascular  canals  towtu^s  some  one 
point ;  for  example,  the  centre  of  the  shaft  in  a  long,  or  the  mid-point 
of  a  flat  bone,  and  here  the  pundum  osatfioaHorm  or  centre  of  ossifica- 
tion is  established.  What  determines  the  vascular  concentration  now 
alluded  to,  is  a  question  not  easily  solved,  but  that  it  takes  place  is 
certain,  and  the  vascular  punctum  is  the  most  easily  demonstrable  of 
all  the  phenomena  of  ossification. 

During  the  formation  of  the  punctum  ossificationis,  changes  begin  to 
be  apparent  in  the  cartilage  cells.  Originally  they  are  simple  nucleated 
^^'^  (soao  to  flfl'flfl  of  an  inch  in  diameter),  having  a  rounded  form. 
As  growth  proceeds,  they  become  elongated  in  their  figure,  and  it  is 
then  perceived  that  each  cell  contains  two  and  often  three  nucleoli 
around  which  smaller  cells  are  in  progress  of  formation.  If  we  ex- 
amine them  nearer  to  the  punctum  ossificationis  we  find  that  the  young 
or  secondary  cells  have  each  attained  the  size  of  the  parent  cell  (TTnnr 
of  an  inch),  the  membnuie  of  the  parent  cell  has  disappeared,  and  the 
young  cells  are  separated  to  a  short  distance  by  freshly  effused  inter- 
cellular substance.  Nearer  stiU  to  the  punctum  ossificationis  a  more 
remarkable  change  has  ensued,  the  energy  of  cellule  reproduction  has 
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Fig,  2.» 
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augmented  with  proximity  to  the  ossifying  point,  and  each  cell  in 
place  of  producing  two,  gives  birth  to  four,  five,  or  six  young  ceUs, 


Fig.  3.t 
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^^'^' 
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which  rapidly  destroy  the  parent  membrane  and  attain  a  greater  size 
(YTftm  ^^  ^'^  inch)  than  the  parent  cell,  each  cell  being,  as  in  the  pre- 
vious case,  separated  to  a  slight  extent  from  its  neighbour  by  inter- 

*  Figures  illustrative  of  the  development  of  bone ;  they  are  magnified  155 
times,  and  drawn  with  the  camera  lucich.  a.  A  portion  of  cartilage,  the  farthest 
removed  from  the  seat  of  ossification,  showing  simple  nucleated  ceUs,  having 

an  ordinary  size  of  ffif^  of  an  inch,  long  diameter,  b.  The  same  cartilage 
nearer  to  the  seat  of  ossification ;  each  simple  cell  has  produced  two,  which  are 
a  little  larger  than  the  cells  in  figure  a. 

t  The  same  cartilage,  stUl  nearer  the  seat  of  ossification ;  each  single  cell  of 
B  has  given  birth  to  four,  five,  or  six  cells,  which  form  clusters.  These  clusters 
become  larger  towards  the  right  of  the  figure,  and  their  cells  more  numerous 

and  larger,  ij^ts  of  an  inch,  long  diameter. 


celloUr  nibslBDCF.  By  one  odier  repetition  of  the  ume  procHS,  esclt 
sell  producing  foni  oi  live,  oi  six  young  cuUii  ■  cluater  it  Coitned,  cod- 
taining  &om  thirty  to  fifty  cell).  These  duiUn  lie  in  immeditite 
reUtioD  with  the  pnncnim  oaaificationii ;  they  ue  oral  in  figun  (about 

!l^  in  length  by  ^^  in  breadth),  and  placed  in  the  dinction  of  the 
angitodinal  axis  of  the  bone.  The  cells  compoung  the  cluster  lie 
tnunvereely  with  rcganl  to  iti  niis.  la  the  first  inatuice  they  are 
closely  f  omprc««ed,  but  by  degrees  are  parted  by  a  thin  layer  of  intet- 
ceUnlar  sabetance,  and  each  clutter  i>  separated  from  neighbouring 


Q  caitihige  pieparatory  to  the  for- 
mation of  bone. 

Ossification  is  accomplished  by  the  formation  of  very  fine  and  deli- 
cate fibres  within  the  intercellular  substance;  this  process  commences  at 
the  panctnm  oesificationis  and  extends  from  that  point  through  erery 
part  of  the  bone,  in  a  longitudinal  direction  in  long,  and  in  a  radiated 
manner  in  Sat  bones.  Slartiug  from  the  punctum  oBuficationis,  the 
fibres  embrace  each  cluster  of  cells,  and  then  send  branches  between 
the  individual  cells  of  each  group,  Tn  this  manner  the  network, 
characteristic  of  bone,  is  formed,  while  the  cells  by  their  ccnjunction 

■  The  same  artUsge  st  (he  lett  of  OHiflcation ;  the  clusten  of  celli  an 
aznoged  in  column*;  the  iaMrceUulv  spscea  between  Che  columns  b?bg; 
X^n  of  an  inch  in  breadth.  To  the  ri^l  ot  the  figure  dikoiu  flhres  ve 
seen  oceuCTiDi  the  intseelliUar  space*,  at  &t%t  boundtnt  the  duslen  laterally, 
■ben  splininf  tlum  ImgltildiDlUT  and  encircling  eacb  lepmle  cell.  The 
gnster  opad^  of  the  tint  hand  border  La  due  to  a  threefold  cauie.  the  in- 
SKMt  of  oa»eQm  Jbeea,  me  opacity  of  the  contents  of  the  cell*,  uidlhemuld- 
pUcationofwl  globule*.  To  the  lower  part  of  the  flgurcnmeaCtemptbu  been 
made  to  ihow  the  teUnn  of  the  cell*. 
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oonstitate  the  permanent  areolas  and  HaTenian  canals.  With  a  high 
magnifying  power,  the  delicate  osaific  fibres  here  alluded  to  are  seen 
themselves  to  be  composed  of  minute  cells  having  an  elliptical  form 
and  central  nuclei.  These  cells  attract  into  their  interior  the  cal- 
cerotts  salts  of  the  blood,  and'  their  nuclei  become  developed,  as  I 
believe,  into  the  future  corpuscles  of  Purkinje.  It  is  possible  also 
that  some  of  the  cartilage  cells  become  corpuscles  of  Purkinje  in  the 
fiillj  developed  bone. 

During  the  progress  of  the  phenomena  above  described,  the  contents 
of  the  cells  undergo  certain  changes.  At  first,  their  contents  are 
transparent,  then  they  become  granular,  and  still  later  opaque,  firom 
the  presence  of  amorphous  matter  mingled  with  nuclei,  nucleoli,  and 
the  remains  of  secondary  cells.  In  the  latter  state  they  also  contain 
an  abundance  of  minute  oil-globules.  These  latter  increase  in  size  as 
the  ossific  changes  advance,  and  in  the  newly  formed  osseous  areolae 
they  are  very  numerous  and  have  attained  the  ordinary  size  of  adipose 
cells. 

Cartilaginification  is  complete  in  the  human  embryo  at  about  the 
sixth  week;  and  the  first  point  of  ossification  is  observed  in  the 
clavicle  at  about  the  seventh  week.  Ossification  commences  at  the 
centre,  and  thence  proceeds  towards  the  surfisu^ ;  in  flat  bones  the  osse- 
ous tissue  radiates  between  two  membranes  firom  a  central  point  to- 
wards the  periphery,  in  short  bones  from  a  centre  towards  the  circum- 
ference, and  in  long  bones  from  a  central  portion,  diaphysis,  towards  a 
secondary  centre,  qo^ysis,  situated  at  each  extremity.  Large  pro- 
cesses, as  the  trochanters,  are  provided  with  a  distinct  centre  of 
development,  which  is  named  apoj^ysis. 

The  growth  of  bone  in  length  takes  place  at  the  extremity  of  the 
diaphysis,  and  in  bulk  by  fresh  deposition  on  the  sur&ce ;  while  the 
medullary  canal  is  formed  and  increased  by  absorption  from  within. 

The  period  of  ossiJUxUion  is  different  in  different  bones ;  the  order 
of  succession  may  be  thus  arranged : — 

During  the  fifth  week,  ossification  commences  in  the  clavicle,  lower 
jaw,  and  upper  jaw. 

During  the  sixth  week,  in  the  femur,  humerus,  tibia,  radius,  and 
ulna. 

During  the  seventh  and  eighth  weeks,  in  the  fibula,  frontal,  occi- 
pital, sphenoid,  ribs,  parietal,  temporal,  nasal,  vomer,  palate,  vertebrae, 
three  first  pieces  of  sacrum,  malar,  metacarpus,  metatarsus,  third 
phalanges  of  the  hands  and  feet,  and  ilium. 

During  the  third  month,  in  the  first  and  second  phalanges  of  the 
hands  and  feet,  lachrymal  bone,  and  ischium. 

During  the  fifth  month,  in  the  mastoid  portion  of  the  temporal, 
ethmoid,  inferior  turbinated,  sternum,  os  pubis,  and  two  last  pieces  of 
sacrum. 

During  the  sixth  month,  in  the  body  and  odontoid  process  of  the 
axis,  and  calcaneus. 


PERIODS  OP  08SIPICATI0N.  9 

During  the  seyenth  month,  in  the  astnUagus. 

During  the  tenth  month,  in  the  cuboid  bone  and  ob  hyoides. 

During  the  first  year,  in  the  coracoid  process  of  the  scapula ;  first 
piece  of  ^e  coccyx,  inferior  turbinated  bone,  last  piece  of  the  sternum, 
anterior  arch  of  the  atlas,  os  magnum,  os  undforme,  and  external  cunei- 
form bone* 

During  the  third  year,  in  the  cuneiform  of  the  carpus,  internal 
cuneiform,  and  patella. 

During  the  fourth  year,  in  the  middle  cuneiform  and  scaphoid  of  t^e 
tarsus. 

During  the  fifth  year,  in  the  trapezium  and  os  semilunare. 

During  the  seyenth  year,  in  tiie  second  piece  of  the  coccyx. 

During  the  eighth  year,  in  the  scaphoid  of  the  carpus. 

During  the  nin&  year,  in  the  os  trapezoides. 

During  the  twelfth  year,  in  the  os  pisiforme  and  third  piece  of  the 
coccyx. 

During  the  eighteenth  year,  in  the  fourth  piece  of  the  coccyx. 

The  ossicula  audit^s  are  the  only  bones  completely  ossified  at  birth  $ 
the  vertebrae  are  not  completed  until  the  five  and  twentieth  year. 

The  entire  osseous  framework  of  the  body  constitutes  the  skeleton, 
which  in  the  adult  man  is  composed  of  two  hundred  and  forty-six  dis- 
tinct bones.    They  may  be  thus  arranged : — 

Head 8 

Ossicula  auditiis 6 

Face 14 

Teeth 32 

Vertebral  column,  including  sacrum  and  coccyx  26 
Os  hyoides,  sternum,  and  ribs     .        .         .26 

Upper  extremities 64 

Lower  extremities 62 

Sesamoid  bones 8 

246 

The  skeleton  is  divisible  into:  1.  The  vertebral  column  or  central 
axis.  2.  The  head  and  fiice,  or  superior  development  of  the  central 
axis.  3.  The  hyoid  arch.  4.  The  thoracic  arch  and  upper  ex- 
tremities.   5.  The  pelvic  arch  and  lower  extremities. 
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The  vertdtral  column  is  the  first  and  only  rudiment  of  internal 
skeleton  in  the  lower  Vertebrata,  and  constitutes  the  type  of  that 
great  division  of  the  aninud  kingdom.  It  is  also  the  first  developed 
portion  of  the  skeleton  in  man,  and  the  centre  around  which  all  the 
other  parts  are  produced.  In  its  earliest  formation  it  is  a  simple 
cartilaginous  cylinder,  surrounding  and  protecting  the  primitive  trace 
of  the  nervous  system  ;  but,  as  it  advances  in  growth  and  organi- 
sation, it  becomes  divided  into  distinct  pieces,  which  constitute 
veriebra. 

The  vertebrae  are  divided  into  true  and  false.  The  true  vertebrae 
are  twenty<four  in  number,  and  are  classified,  according  to  the  three 
regions  of  the  trunk  which  they  occupy,  into  cervical,  dorsal,  and 
lumbar.  The  &Ue  vertebrae  consist  of  nine  pieces  united  into  two 
bones,  the  sacrum  and  coccyx.  The  arrangement  of  the  vertebrae  may 
be  better  comprehended  by  means  of  the  accompanying  table  :— 


7  Cervical, 
True  vertebrae  24     •{      12  Dorsal, 

5  Lumbar. 


False  vertebra  9     |        4  q^^ 


Characters  of  a  Veridnvt, — A  vertebra  consists  of  a  body,  two 
laminae,  a  spinous  process,  two  transverse  processes,  and  four  articular 
processes.  The  body  is  the  solid  part  of  the  vertebra  ;  and,  by  its  arti- 
culation with  adjoining  vertebrae,  gives  strength  and  support  to  the 
trunk.  It  is  flattened  above  and  below,  convex  in  front,  and  slightly 
concave  behind.  Its  anterior  surface  is  constricted  around  the  middle, 
and  pierced  by  a  number  of  small  openings  which  give  passage  to 
nutritious  vessels.  Upon  its  posterior  su^^e  is  a  single  irregular 
opening,  or  several,  for  the  exit  of  the  vense  basis  vertebrae. 

The  lamina  commence  upon  the  sides  of  the  posterior  part  of  the 
body  of  the  vertebra  by  two  pedicles  ;  they  then  expand ;  and,  arching 
backwards,  enclose  a  foramen  which  serves  for  the  protection  of  the 
spinal  cord.  The  upper  and  lower  borders  of  the  laminae  are  rough 
for  the  attachment  of  the  ligamenta  subflava.  The  concavities  above 
and  below  the  pedicles  are  the  intervertebral  notches.  The  spinous 
process  stands  backwards  from  the  angle  of  union  of  the  laminae  of  the 
vertebra.  It  is  the  succession  of  these  projecting  processes  along  the 
middle  line  of  the  back,  that  has  given  rise  to  the  common  designation 
of  the  vertebral  column,  the  spine.  The  use  of  the  spinous  process  is 
for  the  attachment  of  muscles.  The  iranstferse  processes  project  one  at 
each  side  firom  the  laminae  of  the  vertebra  ;  they  are  intended  for  the 
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sttBchmeDt  of  moKles.  The  arftciiZar  ptoctfei,  fboi  in  nomber, 
■timd  upwuds  and  downwacda  bota  the  lamiaee  of  the  venetna  to 
articulate  with  the  Tertebni  abare  and  below. 

Cereiad    VtrtAra. — In  „         ^ 

a  cerrical  vertebra  the  body  *'  *' 

ig  mialler  than  in  tbc  other 
Rgioni  i  it  ia  thicker  be- 
fore than  behind,  broad  ^m 
■ide  to  tide,  concave  on  the 
npper  Bur&ce,  and  convex 
below  ;  u  that  when  oiti- 
colated,  the  vertebre  lock 
the  one  into  the  other.  The 
lamiaa  are  namiw  and  long, 
and  the  included  ipaal 
Jbramen  laige  and  triangu- 
lar. Thenperwr  mtenwr- 
ttbnd  aotola  are   ilightlj 

deeper  than  the  inferior  ;  the  tn/«Hor  being  the  broadett.  The 
tpituiiu  proeta  ia  ahon  and  bifid  at  the  eitrenut;,  incnuing  in  length 
from  the  fourth  to  the  seventh.  The  InmmitTK  pnoeaa  ere  alw  abort 
and  bi£d,  and  deepl;  grooved  along  the  upper  aurface  for  the  cervical 
nerves.  Piercing  the  ba«e  of  the  transTerae  pnceaa  ia  the  vertebnl 
fbrameni-  which  giTca  pastage  to  the  vertebral  artery  and  vein,  and 
Tertebml  plenna  of  nerves.  The  tranivene  proceuea  in  thia  region, 
are  formed  bf  two  nnall  developments  wtiich  proceed,  the  one  trom  the 
■ide  of  the  tndj,  the  other  from  the  pedicle  of  the  vertebra,  and  unite 
Bear  their  eitremitiea  to  encloae  the  circnlar  area  of  the  vertebral  fora- 
men. The  anterior  of  these  developments  ia  the  rudinient  of  a  cervi- 
cal rib  ;  and  the  posterior,  the  anil^s  of  the  tianevene  proceaaes  in 
the  dorasl  r^iou.  The  eitremiliea  of  these  developments  are  the 
aattrior  and  poiterior  laiercla  of  the  tranaverse  praceas.  The  articular 
proantM  are  obUque  ;  the  superior  looliiDg  upwards  and  backwards  i 
and  the  inferior,  downwards  and  forwards. 

There  are  three  peculiar  vertebne  in  the  cervical  region : — The  first 
or  athu  ;  the  secnid  or  axis ;   aitd  de  seventh  or  vertebra  promi- 


*  A  «Dlrt]  cervlrel  vertebra. 
conc*ve  in  the  njiddle,  sad  rioi 
lamiiia.  a.  The  pedicle  rendered 
t.  TheWfld  -■- 


placed  hi' 
flu  two; 
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ATLA8  AND  AXIS. 


Fig.  6.* 


>^- 


terior  arch  has  a  ta> 
bercle  on  its  anterior 
8ur&ce,  for  the  attach- 
ment of  the  lon^B  colli 
muscle  ;  and  on  its  pos- 
terior aspect  is  a  smooth 
surface,  for  the  articula- 
tion of  the  odontoid 
process  of  the  axis. 

The  posterior  an^  is 
longer  and  more  slender 
than  the  anterior,  and 
flattened  from  above 
downwards  ;  at  its  mid- 
dle is  a    rudimentary 

spinous  process  ;  and  upon  its  upper  sur&ce,  near  the  articular  pro^ 
cesses,  a  shallow  groove  f  at  each  side,  which  represents  a  superior 
intervertebral  notch,  and  supports  the  vertebral  artery  previously  to 
its  passage  through  the  dura  mater,  and  the  first  cervical  nerve.  The 
intervertebral  notches  are  peculiar  from  being  situated  behind  the  ar- 
ticular processes  instead  of  before  them,  as  in  the  other  vertebrae.  The 
transverse  processes  are  remarkably  large  and  long,  and  pierced  by  the 
foramen  for  the  vertebral  artery.  The  articular  processes  are  situated 
upon  the  most  bulky  and  strongest  part  of  the  atlas.  The  superior 
are  oval  and  concave,  and  look  inwards,  so  as  to  form  a  kind  of  cup 
for  the  condyles  of  the  occipital  bone,  and  are  adapted  to  the  nodding 
movements  of  the  head  ;  the  inferior  are  circular,  and  nearly  horizon- 
tal, to  permit  of  the  rotatory  movements.  Upon  the  inner  &ce  of  the 
lateral  mass  which  supports  the  articular  processes,  is  a  small  tubercle 
at  each  side,  to  which  the  extremities  of  the  transverse  ligament  are 
attached,  a  ligament  which  divides  the  ring  of  the  atlas  into  two  un- 
equal segments  ;  the  smaller  for  receiving  the  odontoid  process  of  the 
axis,  and  the  latter  to  give  passage  to  the  spinal  cord  and  its  mem- 
branes. 

The  Axis  (vertebra  dentata)  is  so  named  from  having  a  process  upon 
which  the  head  turns  as  on  a  pivot.  The  body  is  of  large  size,  and 
supports  a  strong  process,  the  odontoid,  which  rises  perpendicularly 
from  its  upper  surface.  The  odontoid  process  presents  two  articulating 
sur&ces  ;  one  on  its  anterior  face,  to  articulate  with  the  anterior  arch 
of  the  atlas  ;  the  other  on  its  posterior  face^  for  the  transverse  liga- 

*  The  upper  surface  of  the  atlas.  1.  The  anterior  tubercle  projecting  from 
the  anterior  arch.  2.  The  articular  surface  for  the  odontoid  process  upon  the 
posterior  surface  of  the  anterior  arch.  3.  The  posterior  arch,  with  its  rudi- 
mentary spinous  process.  4.  The  intervertebral  notch.  5.  The  transverse 
process,  o.  The  vertebral  foramen.  7>  Superior  articular  surface.  8.  The 
tubercle  for  the  attachment  of  the  transverse  ligament.  The  tubercle  referred 
to  is  just  above  the  head  of  the  figfure ;  the  convexity  below  it  is  the  mai^  of 
the  inferior  articulating  process. 

t  This  groove  is  sometimes  converted  into  a  foramen. 
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ment ;  the  latter  surfiace  constricts  the  base  of  the  process  which  has 
given  rise  to  the  term  neck  applied  to  this  part.     Upon  each  side  of  its 
apex  is  a  rough  depression,  for  the  attachment  of  the  alar  ligaments  ; 
and  ranning  down  irom  its  base  on 
the  anterior  sorfece  of  the  body  of  ^^^  ^  , 

the  vertebra  a  vertical  ridge,  with  a 
depression  at  each  side  for  the  at- 
tachment of  the  longus  colli  muscle. 
The  lamina  are  large  and  strong, 
and  unite  posteriorly  to  form  a  long 
and  bifid  ^nous  process,  which  is 
concave  beneath.  The  transverse 
processes  are  quite  rudimentary,  not 
bifid,  and  project  only  so  far  as 
to  enclose  the  vertebral  foramen, 
which  is  directed  obliquely  out- 
wards instead  of  perpendicularly  as 
in  the  other  vertebrae.     The  sur 

perior  articuUxtir^  processes  are  situated  upon  the  body  of  iihe  vertebra 
on  each  side  of  the  odontoid  process.  They  are  circular  and  nearly 
horizontal,  having  a  slight  inclination  outwards.  The  inferior  articu^ 
lating  processes  look  downwards  and  forwards,  as  do  the  same  processes 
in  the  other  cervical  vertebrae.  The  superior  intervert^trcU  notch  is 
remarkably  shallow,  and  lies  behind  the  articular  process  as  in  the 
atlas.  The  lower  surface  of  the  body  is  convex,  and  is  received  into 
the  concavity  upon  the  upper  surface  of  the  third  vertebra. 

The  Vertk^ra  prominens^  or  seventh  cervical,  approaches  in  character 
to  the  upper  dorsal  vertebrse.^  It  has  received  its  designation  from 
having  a  very  long  spinous  process,  which  is  single  and  terminated  by 
a  tubercle,  and  forms  a  considerable  projection  on  the  back  part  of  the 
neck  ;  to  the  extremity  of  this  process  the  ligamentum  nuchae  is  at- 
tached. The  transverse  processes  are  but  slightly  grooved  along  the 
upper  sur&ce,  have  each  a  small  foramen  for  the  transmission  of  the 
vertebral  vein,  and  present  only  a  rudimentary  bifurcation  at  their 
extremity.  Sometimes  the  anterior  tubercle  represents  a  small  but 
distinct  rib. 

Dorsal  Vert^a. — The  body  of  a  dorsal  vertebra  is  as  long  from 
before  backwards  as  firom  side  to  side,  particularly  in  the  middle  of  the 
dorsal  region  ;  it  is  thicker  behind  than  before,  and  marked  on  each 
side  by  two  half-articulating  surfaces  for  the  heads  of  two  ribs.     The 

*  A  lateral  view  of  the  axis.  1 .  The  body,  the  figure  is  placed  on  the  de- 
pression which  gives  attachment  to  the  longus  colli.  2.  The  odontoid  process. 
3.  The  smooth  facet  on  the  anterior  surface  of  the  odontoid  process  which  arti- 
culates with  the  anterior  arch  of  the  atlas ;  the  fiacet  for  the  transverse  ligament 
is  beneath  No.  2,  where  the  constriction  (»lled  the  neck  of  the  odontoid  process 
is  seen ;  the  bulk  of  the  process  between  2,  3,  would  represent  its  head.  4. 
The  lamina.  5.  The  spinous  process.  6.  The  transverse  process  pierced  ob- 
liqudy  by  the  vertebral  foramen.  7.  The  superior  articular  surface.  8.  The 
inferior  articular  process. 
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tjerld/ral  naicA  of  Ibj^ 
the,  the  Bupecior  can 
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The  ipimia  proau  ia 
long,  prismoid,  directad 
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warda,  and  terminated 
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laTge  and  itnuig^  and 
directed  obliquely  hack- 
ward).  Upon  the  aa- 
teiior  and  aupeiior  a»- 
peet  of  their  aummita  ii 
a  amall  facet  for  thg 
articnlation  of  the  -  tubercle  of  a  rib.  The  ariiadar  procata  an 
Tortical,  the  luperior  being  directly  backward!,  and  the  inferior  di- 
rectly forvarda. 

The  peculiar  Tortehne  in  the  doraal  region  are  the  fint,  ninth, 
tenth,  eleventh,  and  twelfth.  The  firil  doraal  Tertehia  i^nnchei 
very  cloaely  in  character  to  the  laat  cerrical.  The  body  ia  broad  from 
aide  lo  aide,  and  coniBTe  above.  The  superior  articular  proceaaei  are 
oblii^ue,  and  the  Bpinoua  proceas  horizonlaL  It  haa  an  entire  articular 
■nr&ce  for  the  first  rib,  and  a  half  aitr&ce  for  the  Kcond.  The  ninti 
dorwl  TCTtehra  hai  only  one  half  articular  aurbee  at  each  aide.  The 
taith  haa  a  single  entire  articular  auifafe  at  each  aide.  The  ftenenti 
and  iwel/lh  hare  each  a  aingle  entire  articular  aur&ce  at  each  side  ; 
they  approach  in  character  lo  the  lumbar  vertebrs  ;  their  UanBTerae 
processes  are  leiy  ehort,  tri6d  at  their  aununita,  and  hare  no  articu- 
lation with  the  corresponding  riba.  The  trajuyerae  proceaaea  of  tho 
twelfth  doraal  Tertebra  ate  quite  rudimentary,  and  its  inferior  ar- 
liciilar  proceasea  look  outwards. 

Lan^ar  Verielira, — Theae  are  the  largest  piecea  of  the  Tertebral 
colnmn.  The  hcdy  is  bniad  and  large,  and  thicker  before  than  bdiind. 
The  pedidei  very  atrong  ;  the  /amixa  ahort,  thick,  and  broad ;  the  m- 
feriar  inleTvertebral  TwUAet  Tery  large,  and  the  spinal  /oramen  large 
and  OTal.  The  apiatmi  praxa  ia  thick  and  broad,  The  (ronjiwrM 
procases  (costifbrm  processes)  are  slender,  pointed,  and  directed  onJy 
slightly  hkckwards.    The  superior  articalar  prooetta  are  contsTe,  and 
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General  Conttderatiemi. — Viewed  aa  a  whole,  the  vsrlebral  column 
repreaenta  two  pjTamids  applied  bate  to  base,  the  auperioc  being 
formed  by  all  the  Tertehis  Ennn  the  tecond  carrioi]  to  the  laat  lum- 
bar, uid  the  inferior  by  the  sacrum  and  cDceyi.  Examined  more  at- 
tentirely,  it  will  be  aeen  to  be  eompoied  of'^  four  irregular  pyramids, 
applied  10  each  other  by  their  Emallei  eiaemitiea  and  by  their  baaea, 
Tae  Bmaller  extremity  of  the  uppermoit  pyramid  ia  formed  by  the 
uis,  or  second  cervical  vertebra  ;  and  its  baie,  by  the  £nt  dorsaL 
The  aecond  pyramid  ia  inverted;  having  its  base  Bt  the  firat  donal, 
and  the  smaller  end  at  the  fourth.  The  third  pyramid  commencei  at 
tiie  foorth  donal,  and  gradually  enlargea  to  the  fifrh  lumbar.  The 
Coorth  pyramid  is  formed  by  the  sacrum  and  coccyi. 

The  badia  of  the  vertebra  are  broad  in  the  cervical  region,  nar- 
rowed almost  to  an  angle  in  the  middle  of  the  doraal,  and  again  broad 
in  the  lumbar  region.  The  ardies  an  broad  and  imbricated  in  the 
cerrical  and  dorsal  regiotit,  the  inferior  border  of  each  overlapping  the 
superior  of  the  next ;  in  the  lumbar  region  an  interval  ia  left  between 
them.  A  considerable  interval  eiists  between  the  cranium  and  Btlaa, 
and  another  between  the  last  lumbar  verteb™  and  sacrum. 

The  ^flout  praoatet  are  horimntal  ia  the  cervioil,  and  become 
gradually  oblique  in  the  upper  part  of  the  donal  region.  In  the 
middle  of  the  dorsal  region  they  are  nearly  Tertical  and  imbncated, 
and  towards  its  lovrer  part  auune  the  direction  of  the  lumbar  s[Hnes, 
which  are  quite  horizoatal.      The  traateene  proeaiea  devdc^d  in 

•  A  Istenl  view  of  s  lumllar  vertilin.  I.  The  body.  1.  The  pedids. 
».  The  (uperior  intervertebnl  notch,  t.  Tbe  inferior  interTtnebrsT  notch. 
8.  Theipinoiujmcess,  8.  The  trsntverK  proccM.  7- The  •upeiior uliculsi 
processca.     8.  The  iofcrior  srticulK  proccMei.     |.  Tlw  poMoior  tnnsverse 
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their  most  radimentaiy  form  in  the  axis,  gradually  increase  in  length 
to  the  first  dorsal  vertebra.  In  the  dorsal  region  they  project  obliquely 
backwards,  and  diminish  suddenly  in  length  in  the  eleventh  and 
twelfth  vertebrae  where  they  are  very  small.  In  the  lumbar  region 
they  increase  to  the  middle  transverse  process,  and  again  subside  in 
length  to  the  last. 

The  transverse  processes  consist  essentially  of  two  parts,  the  ante* 
rior  of  which  in  the  dorsal  region  is  the  rib,  while  the  posterior  retains 
the-  name  of  the  transverse  process.  In  the  cervical  region  these 
two  elements  are  quite  apparent,  both  by  their  different  points  of  at- 
tachment to  the  vertebra,  and  by  the  vertebral  foramen  which  divides 
them  at  their  base.  In  the  lumbar  region  the  so-called  transverse 
processes  are,  in  reality,  lumbar  ribs,  while  the  transverse  processes 
will  be  found  behind  them  in  a  rudimentary  state,  developed  like  the 
true  transverse  processes  in  the  cervical  region,  from  the  superior  ar- 
ticular processes.  When  the  anterior  and  posterior  transverse  pro- 
cesses are  examined  in  relation  with  each  other,  they  will  be  observed 
to  converge  ;  and  if  the  latter  were  prolonged  they  would  imite  as  in 
the  cervical  region  and  enclose  a  foramen,  or  they  would  rest  in  con- 
tact as  in  the  dorsal  region,  or  become  consolidated  as  in  the  forma- 
tion of  the  sacrum.  Moreover,  the  posterior  transverse  processes  are 
directed  upwards,  and  if  they  were  prolonged,  they  woiUd  come  into 
contact  with  a  small  tubercle  which  is  found  at  the  base  of  ihe  poste- 
rior transverse  process  (in  strongly  marked  vertebrae)  in  the  vertebra 
above.  This  junction  would  form  a  posterior  intervertebral  foramen, 
as  actually  occurs  in  the  sacrum.  In  brie^  the  lumbar  vertebrae  ex- 
hibit those  transitional  changes  which  are  calculated,  by  an  easy  gra- 
dation, to  convert  separate  vertebrae  into  a  solid  bone.  The  transverse 
processes  of  the  eleventh  and  twelfth  dorsal  vertebrae  are  very  inte- 
resting in  a  transcendental  point  of  view,  as  exhibiting  a  tendency 
which  exists  obscurely  in  all  the  rest,  namely,  to  trifiucate.  Now, 
supposing  these  three  branches  to  be  lengthened  in  order  to  fulfil  their 
purposes,  the  anterior  would  constitute  the  articulation  or  union  with 
a  rib,  while  the  superior  and  inferior  would  join  similar  branches  in 
the  vertebra  above  and  below,  and  so  form  the  posterior  intervertebral 
foramen. 

The  intervertebral  /oramina  formed  by  the  juxta-position  of  the 
notches,  are  smallest  in  the  cervical  region,  and  gradually  increase  to 
the  last  lumbar.  On  either  side  of  the  spinous  processes,  and  extend- 
ing the  whole  length  of  the  column,  is  IJie  vertebral  groove,  which  is 
shallow  and  broad  in  the  cervical,  and  deeper  and  narrower  in  the 
dorsal  and  lumbar  regions.  It  lodges  the  principal  muscles  of  the 
back. 

Viewed  firom  the  side,  the  vertebral  column  presents  several  curves, 
the  principal  of  which  is  situated  in  thtf  dorsal  region,  the  concavity 
looking  forwards.  In  the  cervical  and  lumbar  regions  the  column  is 
convex  in  front ;  and  in  the  pelvis  an  anterior  concave  curve  is  formed 
by  the  sacrum  and  coccyx.     Besides  the  antero-posterior  curves,  a 
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slight  lateral  curve  exists  in  the  dorsal  region,  having  its  convexity 
towards  the  right  side. 

Development, — The  vertebrae  are  developed  by  three  primary  and 
five  secondary  centres  or  epiphyses.  The  primary  centres  are,  one  for 
each  lamella,  and  one  for  the  body  ;  the  epiphyses,  one  for  the  apex 
of  the  spinous  process,  one  for  that  of  each  transverse  process,  and  one 
for  the  upper  and  under  sur&ce  of  the  body.  Exceptions  to  this 
mode  of  development  are  met  with  in  the  atlas,  axis,  vertebra  pro- 
minens,  and  lumbar  vertebrae.  The  ados  has  four  centres :  one  for 
each  lateral  mass,  one  (sometimes  two)  for  the  anterior  arch,  and  one 
for  the  centre  of  the  posterior  arch.  The  aais  has  five :  one  (some- 
times two)  for  the  body,  two  for  the  odontoid  process,  appearing  side 
by  side  in  its  base,  and  one  for  each  lamella.  The  vert^a  prominem 
has  two  additional  centres  for  the  anterior  or  costal  segments  of  the 
transverse  processes,  and  the  lumbar  vertdtr(B  two  for  the  posterior 
segments  of  the  transverse  processes. 

The  primary  centres  of  the  vertebrae  make  their  appearance  during 
the  seventh  or  eighth  week  of  embryonic  existence,  the  lamella  being 
somewhat  in  advance  of  that  for  the  body.  From  the  former  are  pro- 
duced the  spinous,  transverse,  and  articular  processes,  and  the  sides  of 
the  body  ;  they  unite,  to  complete  the  arch,  one  year  after  birth,  and 
with  the  body  during  the  fifth  year.  The  epiphyses,  for  the  extremi- 
ties of  the  spinous  and  transverse  processes,  make  their  appearance  at 
fifteen  or  sixteen,  and  become  united  between  twenty  and  twenty- 
five.  The  epiphyses  of  the  body  are  somewhat  later  in  appearance, 
and  are  consolidated  between  the  periods  of  twenty-five  and  thirty 
years  of  age. 

The  ossific  centres  for  the  lateral  masses  of  the  txUas  appear  at  tiie 
same  time  with  those  of  the  other  vertebrae  ;  they  unite  posteriorly  at 
the  end  of  the  second  year,  by  the  intervention  of  the  centre  for  the 
posterior  arch.  The  one  or  two  centres  of  the  anterior  arch  appear 
during  the  first  year,  and  become  consolidated  with  the  lateral  pieces 
during  the  fifth  or  sixth  year.  The  aacis  develops  its  lateral  pieces  at 
the  same  time  with  the  rest  of  the  vertebrae ;  they  join  posteriorly  soon 
after  birth,  and  with  the  body  during  the  fourth  or  fifth  year.  The 
centres  for  the  body  and  odontoid  process  appear  during  the  sixth 
month,  and  are  consolidated  during  the  third  year.  The  body  of  the 
axis  is  more  largely  developed  at  birth  than  that  of  the  other  veiv 
tebrae.  The  costal  segments  of  the  vertdn-a  prominens  appear  during 
the  second  month,  and  become  united  to  the  body  at  the.  fifth  or  sixth 
year.  These  processes  sometimes  remain  permanently  separate,  and 
constitute  a  cervical  rib.  The  transverse  process  of  the  first  lumbar 
vertebra  has  sometimes  a  distinct  centre,  which  may  remain  per- 
manently separate,  in  that  case  forming  a  lumbar  rib. 

The  ossification  of  the  arches  of  the  vertebrae  commences  firom 
above,  and  proceeds  gradually  downvrards  ;  hence  arrest  of  develop- 
ment gives  rise  to  spina  bifida,  generally  in  the  loins.  Ossification  of 
the  bodies,  on  the  contrary,  commences  from  the  centre,  and  proceeds 
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from  that  point  towards  the  extremities  of  the  column  ;  hence  im*^ 
perfection  of  the  bodies  occurs  either  in  the  upper  or  lower  vei^ 
tehrae. 

AUcu^ment  of  miMofes.— To  the  aticu  are  attached  ten  pairs  of 
musdes  ;  the  longus  colli,  rectus  anticus  minor,  rectus  lateiaUs,  rectus 
posticus  minor,  obliqnus  superior  and  inferior,  splenius  colli,  levator 
anguU  scapulae,  first  interspinales,  and  first  intertransyersales. 

To  the  axie  are  attached  twelve  pairs,  viz. :  the  longns  colli,  inter- 
transversales,  obliquus  inferior,  rectus  posticus  major,  supraspinalis, 
interspinales,  sem^spinalis  colli,  multifidus  spinas,  levator  anguli  scar 
pulae,  splenius  colli,  transversalis  colU,  and  scalenus  posticus. 

To  the  remaining  vertebne  collectively,  thirty-three  pairs  ; — ^viz,  po»- 
terioriy^  the  trapezius,  latissimus  dorsi,  levator  anguli  scapulas,  rhomboi- 
deus  minor  and  major,  serratus  posticus  superior  and  inferior,  splenius, 
sacro-lumbalis,  longissimus  dorsi,  spinalis  dorsi,  cervicalis  ascendens, 
transversalis  colli,  trachelo-mastoideus,  complezus,  semi-spinalis  dorsi 
and  colli,  multifidus  i^inae,  supiaspinaHs,  interspinales,  intertransver- 
sales,  levatores  costarum ; — cmteriorly,  the  rectus  anticus  major,  longus 
colli,  scalenus  anticus  and  posticus,  psoas  magnus,  psoas  parvus,  quad- 
ratus  lumborum,  diaphragm,  obliquus  intemus  and  transversalis. 

Thb  Sacrum  is  a  triangular  bone,  situated  at  the  lower  extremi^ 
of  the  vertebral  column,  and  formed  by  the  consolidation  of  five  false 
vertebrae.  It  is  divisible  into  an  anterior  and  posterior  surface,  two 
lateral  and  a  superior  border,  and  an  inferior  extremity. 

The  anterior  sutfaoe  is  concave,  and  marked  by  four  transverse  lines, 
which  indicate  its  original  constitution  of  five  separate  pieces.  At  the 
extremities  of  these  lines,  on  each  side,  are  the  four  anterior  sacral 
foramina,  which  diminish  in  size  from  above  downwards,  and  transmit 
the  anterior  sacral  nerves.  The  projection  of  the  superior  piece  is 
the  sacro- vertebral  angle  or  promontory. 

The  po^erior  tutface  is  narrower  than  the  anterior  and  convex. 
Upon  the  middle  line  is  a  rough  crest  formed  by  the  rudiments  of  four 
spinous  processes,  the  fifth  remaining  undeveloped  and  exposing  the 
lower  termination  of  the  sacral  canal.  Immediately  external  to  and 
parallel  with  the  median  crest,  is  a  range  of  five  smedl  tubercles  which 
represent  the  posterior  tran  verse  processes  of  the  true  vertebrae ;  beyond 
these  is  a  shallow  groove  in  which  the  four  posterior  sacral  foramina 
open,  and  fEurther  externally,  a  range  of  five  tubercles  corresponding 
with  the  anterior  or  costal  transverse  processes  of  the  lumbar  vertebrae. 
The  lowest  pair  of  the  posterior  transverse  tubercles  bound  on  each 
side  the  termination  of  the  sacral  canal,  and  send,  each,  a  process  down- 
wards to  articulate  with  the  coccyx.  The  two  descending  processes 
are  the  sacral  oomua.  The  posterior  sacral  foramina  are  smaller  than 
the  anterior,  and  transmit  the  posterior  sacral  nerves.  Of  the  anterior 
transverse  tubercles  the^r<^  corresponds  with  the  angle  of  the  superior 
border  of  the  bone  ;  the  second  is  small,  and  enters  into  the  formation 


of  the  lacro-iliac  orticnla- 
tion ;  tbe  liird  a  lane, 
and  gives  attaclunenC  lo  the 
oblique  aacio-iliac  ligament  i 
the  foarii  ani  ^  aie 
smaller,  ood  aerve  for  the 
attachment  oi  tbe  ncro-i*- 
chiatic  ligamenti.  Tbe  la- 
ieral  border  of  tbe  ncrum 
pretentg  BUpcrioriv  a  broad 
ftud  ear^haped  (Buricnlai) 
nu&ce  lo  Bitinibic  vith 
the  ilium  ;  and  inlerioriy  a 
■haip-edge,  to  which  the 
greater  and  leaser  saero-is- 
chistic  ligameats  an  at- 
tached- On  the  n^wrior 
border,  in  the  middle  line, 
ia  an  oval  articnlor  sm&ce, 

wbich  cocTeapands  with  the  mider  pan  of  the  body  of  the  lait  lumbar 
venebra  ;  and  on  each  side,  a  broad  triangular  suiface  wbich  supporto 
the  hunbo-ncial  nerve  and  paooi  magnus  muKle.  Inunsdiately  be- 
hind tbe  vertebral  anicular  surface  i>  the  triangular  entrance  of  ihe 
oacral  canal ;  and  on  each  side  of  this  opening  an  articular  proceu, 
which  looks  backwards  and  inwards,  Hke  tbe  soperior  articular  prc^ 
cniea  of  the  Imnbar  vertebrs.  In  front  of  each  articular  process  is  an 
intervertebral  notch.  The  in/erior  oireBiiiy  of  the  bore  presents  a 
■mall  oral  lur&ce  which  aniculates  with  the  coccji ;  and  on  each  aide 
■  notch,  which,  with  a  comspODding  notch  in  the  upper  border  of  the 
coccyx,  tbnns  the  fciiamen  lor  the  transmiuion  of  the  fifth  sacral  nerve. 
"*■  e  variety  in  respect  of  curvature,  and  of 
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often  very  slight,  and  is  sitnatjid  only  near  the  lower  part  of  the  bone  j 
while  in  other  .subjects  it  is  considerable,  and  occurs  at  the  middle  of 
the  sacrum.  The  aerual  differences  in  the  sacrum  i«late  to  ili  gieater 
breadth,  and  the  greater  angle  which  it  forms  with  the  rest  of  the  ver- 
tebral column  in  the  female,  rather  than  to  any  peculiarity  io  sh^w. 
It  is  sometimes  composed  of  sii  pieces,  more  rarely  of  four,  and  occa- 
uonslly  the  Srat  and  second  pieces  remun  permanently  separate. 


20  COCCYX. 

Devdopment. — By  iweniy-one  points  of  OBsification  ;  five  for  each  of 
the  three  fint  pieces,  yiz.  one  for  the  body,  one  for  each  lateral  por- 
tion^  and  one  for  each  lamina ;  and  three  for  each  of  the  two  last, 
namely,  one  for  the  body,  and  one  for  each  lateral  portion.  In  the 
progress  of  growth,  and  liter  puberty,  fourteen  epiphysal  centres  are 
added,  namely,  two  for  the  suifiEices  of  each  body,  one  for  each  auricu- 
lar sur£Eice,  and  one  for  the  thin  edge  of  each  lateral  border.  Ossifica- 
tion begins  in  the  bodies  of  the  sacral  pieces  somewhat  later  than  in 
those  of  the  true  vertebrae  ;  the  first  three  appearing  during  the  eighth 
and  ninth  week,  and  the  hist  two  at  about  the  middle  of  intra-uterine 
existence.  Ossification  of  the  lamellae  takes  place  during  the  interval 
between  the  sixth  and  the  ninth  month.  The  epiphyses  for  the  upper 
and  under  surfiace  of  the  bodies  are  developed  during  the  interval  be- 
tween the  fifteenth  and  eighteenth  year ;  and  for  the  auricuhir  and 
marginal  piece,  after  twenty.  The  two  lower  vertebral  pieces,  although 
the  last  to  appear,  are  the  first  to  be  completed  (between  the  fourth  and 
fifth  year),  and  to  unite  by  their  bodies.  The  union  of  the  bodies 
takes  place  firom  below  upwards,  and  finishes  between  the  twenty- 
fifth  and  the  thirtieth  year,  with  the  first  two  pieces. 

Articulations. — With  four  bones  ;  the  last  lumbar  vertebra,  ossa 
innominata,  and  coccyx. 

Attachment  of  Mutdes, — To  seven  pairs  ;  in  front  the  pyriformis, 
on  the  side  the  coccygeus,  and  behind  the  gluteus  maximus,  latissimus 
dorsi,  longissimus  dorsi,  sacro-lumbalis,  and  multifidus  spinse. 

The  Coccyx  (xoxxt^  cuckoo,  from  resembling  a  cuckooes  beak)  is 
composed  of  four  small  pieces,  which  form  the  caudal  termination  of 
the  vertebral  column.  The  superior  piece  is  broad,  and  expands  late- 
rally into  two  transverse  processes  ;  it  is  suimounted  by  an  oval  arti- 
cular surface  and  two  comua,  the  former  to  articulate  with  the  apex  of 
the  sacrum,  and  the  latter  with  the  sacral  comua.  The  lateral  wings 
sometimes  become  connected  with  the  sacrum,  and  convert  the  notches 
for  the  fifth  pair  of  sacral  nerves  into  foramina.  The  remaining  three 
pieces  diminish  in  size  from  above  downwards. 

Development. — By  four  centres,  one  for  each  piece.  Ossification 
commences  in  the  first  piece  soon  after  birth  ;  in  the  second,  between 
five  and  ten  years ;  in.  the  third,  between  ten  and  fifteen ;  and  in 
the  fourth  between  fifteen  and  twenty.  The  pieces  unite  at  an  earlier 
period  than  the  bodies  of  the  sacrum,  the  two  first  pieces  first,  then 
the  third  and  fourth,  and  lastly  the  second  and  third.  Between  forty 
and  sixty  years,  the  coccyx  becomes  consolidated  with  the  sacrum ; 
this  event  taking  place  later  in  the  female  than  in  the  male. 

Articulatiofis, — With  the  sacrum. 

Attachment  of  Musdes. — To  three  pairs,  and  one  single  muscle : 
gluteus  maximus,  coccygeus,  posterior  fibres  of  the  levator  ani,  and 
sphincter  ani. 


The  ekull,  or  anperior  eiponnoii  of  the  Tertebral  cdumo,  ia  diTuible 
into  two  parts, — the  craniuoi  and  the  &ce  ;  the  (ormer  being  adapted 
by  its  form,  stnictnre,  and  etcength,  to  contain  and  prolect  the  biain, 
and  ^e  latter  the  chief  organi  of  •enae. 

The  Cranium  is  compoted  of  eight  aepaiate  bonei ;  viz.  the 
Occipital,  Two  temporal. 

Two  parietal,  Sphenoid, 

Fionlal,  Ethmoid. 

Occipital  Boni. — This  bone  ia  utuated  at  the  posterior  part  and 
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pital  bone.  1,  The  tupenar  currtd  bne. 
e.  a.  The  Epine.  t.  The  iDfenor  curved 
.  The  condjle  of  the  right  lide.  ?.  The 
;  poiterior  roodyloid  foriiceD  1b  found.  S. 
ceiled  bf  the  mugin  of  the  condyle.    fK 


22  OCCIPITAL   BONE. 

curved  line.  In  the  middle  of  the  ridge  is  a  projection,  called  the  ex- 
ternal oadpital  protuberance ;  and  descending  from  it  a  small  vertical 
ridge  y  the  ^ne.  Above  and  below  the  superior  curved  line  the  sur- 
face is  rough,  for  the  attachment  of  muscles.  About  three-quarters  of 
an  inch  below  this  line  is  another  transverse  ridge,  the  inferior  curved 
line,  and,  beneath  the  latter,  the  foramen  magnum.  On  each  side  of 
the  foramen  magnum,  nearer  to  its  anterior  than  its  posterior  segment, 
and  encroaching  somewhat  upon  the  opening,  is  an  oblong  articular 
surface,  the  condyle,  for  articulation  with  the  atlas.  The  condyles 
approach  towards  each  other  anteriorly,  and  their  articular  surfaces 
look  downwards  and  outwards.  Directly  behind  each  condyle  is  an 
irregular  fossa,  and  a  small  opening  the  posterior  condyloid  foramen,  for 
the  transmission  of  a  vein  to  the  lateral  sinus.  In  front  of  the  condyle 
is  the  anterior  condyloid  foramen,  for  the  hypoglossal  nerve ;  and  on 
the  outer  side  of  each  condyle  a  projecting  ridge,  the  traneverge  process, 
excavated  in  front  bv  a  notch  which  forms  part  of  the  jugular  fora- 
men. In  front  of  the  foramen  magnum  is  a  thick  square  mass,  the 
basilar  process,  and  in  the  centre  of  the  basilar  process  a  small  tubercle 
for  the  attachment  of  the  superior  and  middle  constrictor  muscles  of 
the  pharynx. 

Internal  Surface. — Upon  the  internal  surface  is  a  crucial  ridge, 
which  divides  the  bone  into  four  fossae  ;  the  two  superior  or  cerebral 
fossae  lodging  the  posterior  lobes  of  the  cerebrum ;  and  the  two  in- 
ferior or  cerebellar,  the  lateral  lobes  of  the  cerebellum.  The  superior 
arm  of  the  crucial  ridge  is  grooved  for  the  superior  longitudinal  sinus, 
and  gives  attachment  to  the  blx  cerebri ;  the  inferior  arm  is  sharp 
and  prominent,  for  the  attachment  of  the  falx  cerebelli,  and  slightly 
grooved,  for  the  two  occipital  sinuses.  The  transverse  ridge  gives  at- 
tachment to  the  tentorium  cerebelli,  and  is  deeply  grooved,  for  the 
lateral  sinuses.  At  the  point  of  meeting  of  the  four  arms,  is  a  pro- 
jection, the  internal  occipital  protuberance,  which  corresponds  with  the 
similar  process  situated  upon  the  external  surface  of  the  bone.  The 
conveigence  of  the  four  grooves  forms  a  slightly  depressed  fossa,  upon 
which  rests  the  torcular  Herophili.  In  the  centre  of  the  basilar  por- 
tion of  the  bone  is  the  foramen  magnum,  oblong  in  form,  and  larger 
behind  than  before,  transmitting  the  spinal  cord,  spinal  accessory 
nerves,  and  vertebral  arteries.  Upon  the  lateral  margins  of  the  forar 
men  magnum  are  two  rough  eminences,  which  give  Uttachment  to  the 
odontoid  ligaments,  and  immediately  above  these  the  openings  of  the 
anterior  condyloid  foramina.  In  front  of  the  foramen  maffnum  is  the 
basilar  process,  grooved  on  its  surface,  for  supporting  the  medulla 
oblongata,  and  along  each  lateral  border,  for  the  inferior  petrosal  si- 
nuses. On  each  side  of  the  foramen  magnum  is  a  groove,  for  the 
termination  of  the  lateral  sinus  ;  a  smooth  surface,  which  forms  part  of 
the  jugular  fossa  ;  and  a  projecting  process  which  divides  the  two,  and 
is  called  the  Jugular  eminence.  Into  the  jugular  fossa  will  be  seen 
opening  the  posterior  condyloid  foramen. 

The  superior  borders  are  very  much  serrated,  and  assist  in  forming 


the  lambdoidR]  mture ;  the  inferior  are  rough,  but  oot  Kmted,  md 
acticulate  with  the  mattaid  portioD  of  ths  temporal  hone  b;  nteRna  of 

the  aide  of  the  baiikr  procesB  BRiculate  with  Uie  petroui  portion  of 
the  Cempoml  bone,  and  the  intermediate  apace,  which  la  irregokrtjr 
notched,  forma  the  poaterioi  boiuidar;  of  the  jugular  fbiameo,  or  fors- 
men  lacerum  poaleriut. 

The  aagta  of  the  occipital  bone  are  the  auperior.  Inferior,  and  two 
lateral.  The  mpmw  angle  ii  received  bto  the  inlecral  formed  by 
the  nnion  of  the  poaterior  and  luperior  anglei  of  the  parietal  bonei, 
and  corretponda  with  that  portion  of  the  tiEtui  head  which  ia  called 
the  potterior  /oBlaneHe.  The  infirwr  angU  n  the  articnlar  extremity 
of  the  baular  proceaa.    The  lateral  caigla  at  each  aide  project  into  that 


U  occipUil  nino.    5.  Tbc  groo't  for  the  left  lUcn]  (iaui.    S.  The  intenul 
eecipitlll  prOtubcfWH,  die  gipoye  on  which  hxlga  the  lorcular  Heropl  " 
T^  forunen  mufDiuD'    8.  The  bBular  proceu,  grooved  for  the  mean 
loDglU-    0'  The  termiiuCioTi  of  the  groove  for  the  lalenl  uniu,  boum 
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interval  formed  by  tfae  ajiiculation  of  the  posterior  and  inferior  angle 
of  the  puietal  with  the  mastoid  portion  of  the  tempoisl  bone. 

Beixlopinmi. — By  men  cenlrei;  four  for  the  foar  parts  of  the  ex- 
panded portion  divided  by  the  crucial  ridge,  one  for  each  condyle,  and 
one  for  the  bfteilur  pioceti.  Ossification  commence*  in  the  expanded 
portion  of  the  bone  at  «,  period  ulterior  to  tho  vertebrse ;  at  birth  the 
fouc  piece*  are  dietinct;  they  are  nnited  at  about  the  fiAh  or  sixth 
year.  AtW  twenty  the  hanlar  procesa  unites  with  the  body  of  the 
sphenoid. 

ATtiaJatkmt. — With  ux  bones ;  two  parietal,  two  tempoial,  sphe- 
noid, and  atlas. 

AUmAmiTil  of  MmcUt. — To  lUrleen  pairs  i  to  the  rough  snrface 
abOTo  the  superior  curved  line,  the  occipito-fronlalii ;  to  the  superior 
curved  line,  the  trapezius  and  stcmo-maBtoid ;  to  the  rough  apace 
between  the  curved  lines,  conipleius,  and  splenius  capitis ;  to  the  space 
between  the  inferior  curved  line  and  the  foramen  magnum,  the  rectus 
posticuamajorand  minor,  and  obliquus  soperior ;  to  the  transverse  pro- 
cess, the  Kctus  lateralis ;  and  Co  the  baiilar  process,  the  nctus  anticus 
major  and  minor,  and  superior  and  middle  consttielor  muscles. 


FahieTAL  Bonb. — The  parietal  hone  is  situated  at  the  side  and 
vertex  of  the  skull  i  it  is  quadrilateral  in  foim,  and  divisible  into  an 
eitemal  and  internal  aartace,  four  borders  and  four  angles.     The 

•  ■nw«lem«]  luificcof  the  left  psrletsl  bone.  1.  Thmuperior  or  isgittsl 
border,    s.  The  inferior  or  iqusmout  border,    a.  The  snierior  or  conmslbor- 

Hfiire  is'iilusted  immedUttlj  in  (rontof  the  psriet^  eminence,   fl.  The  puletn] 

The  iDtsHor  inferior  *agte.    8.  The  poitirior  inferior  so^e. 
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■aperioF  border  is  atrsight,  to  articulitte  irith  ita  fellow  of  the 
aide.     The  inferior  border  is  arched  and  thin,  t 
temporal  baae.     The  anterior  boidei  is  cDncavi 
•omewhat  convex. 

Eiltmal  Ssr/ace. — CrOMing  the  hone  in  a  longitudinal  direction 
from  the  anterior  to  the  posterior  border,  is  an  arched  line,  the  foA- 
poral  ridge,  to  which  the  temporal  Fascia  is  attached.  In  the  middle 
of  tbia  line,  and  nearly  in  the  centre  of  the  bone,  ia  the  projectioD 
called  the  parietal  tminaict,  which  marke  the  centre  of  osiiiicBtion, 
Above  the  temporal  ridge  the  surbce  ii  nugh,  and  covered  b;  the 
aponeiiroais  of  the  ocdpito-frontalis ;  below  the  ridge  the  bone  n 
smooth  (plantan  lemidrculare)  for  the  attachment  of  the  fleihy  fibre* 
of  the  temporal  mnscle.  Near  ihe  auperior  border  of  the  hone,  and  at 
aboat  one-third  Irom  its  posterior  eitcemily,  is  the  parietal  foramea, 
which  transmits  a  vein  to  the  luperioF  longitudinal  ainua.  lliii  torar 
men  is  often  absent. 


Internal  Surface  — Th     nlemal  tab  e    ■  amoo  h  mark  d  b; 

numerouB  furniwa  which  lodge  the  ramihcations  of  the  anena  menin- 
ges media,  and  by  digital  fbss^  which  correspond  with  the  conrolntions 
of  the  brun.     Along  the  upper  border  is  port  of  a  shallow  groove, 


bonScTi    4'  'Hie  posterior,  or  lambdt^dal  border,    fi-  Fart  of  the  p 

men.  7.  lite  anterior  inferior  an^e  of  ths  bane,  on  wblch  U  ■«! 
lot  the  trunk  of  Iba  «lMi«  meningea  toecUa.  8.  The  poslinor  inl 
upon  wbidi  !■  seen  a  portion  of  tbe  groove  for  the  Lsteru  stoDB. 


26  FRONTAL    BONE. 

completed  by  the  opposite  parietal  bone,  which  serves  to  contain  the 
superior  longitudinal  sinus.  Some  slight  pits  are  also  observable  near 
this  groove,  which  lodge  the  glandulae  Pacchioni. 

The  anterior  inferior  ai^le  is  thin  and  lengthened,  and  articulates 
with  the  greater  wing  of  the  sphenoid  bone.  Upon  its  inner  surface 
it  is  deeply  channelled  by  a  groove  for  the  trunk  of  the  arteria  menin- 
gea  me^ui.  '  This  groove  is  frequently  converted  into  a  canal.  The 
posterior  inferior  angle  is  thick,  and  presents  a  broad  and  shallow 
groove  for  the  lateral  sinus. 

DevdopvMni. — By  a  single  centre.  Ossification  commences  at  the 
parietal  eminence  at  the  same  time  with  the  bodies  of  the  vertebrae. 

Articulations, — With  five  bones ;  with  the  opposite  parietal  bone, 
the  occipital,  frontal,  temporal,  and  sphenoid. 

Attacliment  of  Muscles. — To  one  only, — the  temporal.  The  occi- 
pito-frontalis  glides  over  its  upper  surface. 

Frontal  Bone. — The  frontal  bone  bears  some  resemblance  in  form 
to  the  under  valve  of  a  scallop  shell.  It  is  situated  at  the  anterior 
part  of  the  cranium,  forming  the  forehead,  and  assists  in  the  construc- 
tion of  the  roof  of  the  orbits  and  nose.  Hence  it  is  divisible  into  a 
superior  or  frontal  portion,  and  an  inferior  or  orbito-nasal  portion. 
Each  of  these  portions  presents  for  examination  an  external  and  inters 
nal  surface,  borders,  and  processes. 

External  Surface, — At  about  the  middle  of  each  lateral  half  of  the 
frontal  portion  is  a  projection,  the  fronUxl  eminence.  Below  these  points 
are  the  superciiiary  ridges^  large  towards  their  inner  termination,  and 
becoming  gradually  smaller  as  they  arch  outwards :  they  support  the 
eyebrows.  Beneath  the  superciliary  ridges  are  the  sharp  and  prominent 
arches  which  form  the  upper  margin  of  the  orbits,  the  suprororbital 
ridges.  Externally  the  supra-orbital  ridge  terminates  in  the  external 
angular  process^  and  internally  in  the  iniemal  angular  process;  at 
the  inner  third  of  this  ridge  is  a  notch,  sometimes  converted  into  a  fo- 
ramen, the  supra-orbital  notch,  which  gives  passage  to  the  supra-orbi- 
tal artery,  veins,  and  nerve.  Between  the  two  superciliary  .ridges  is  a 
rough  projection,  the  ncaal  tuberosity ;  this  portion  of  the  bone  denotes 
by  its  prominence  the  situation  of  the  frontal  sinuses.  Extending 
upwards  and  backwards  from  the  external  angular  process  is  a  sharp 
ridge,  the  commencement  of  the  temporal  rid^  and  benea^  this  a 
depressed  sur&ce  that  forms  part  of  the  temporal  fosstu 

The  orbito-nasal  portion  of  the  bone  consists  of  two  thin  processes, 
the  orbital  plates^  which  form  the  roof  of  the  orbits,  and  of  an  inter- 
vening notch  which  lodges  the  ethmoid  bone,  and  is  c^ed  the  ethmoidcU 
fissure.  The  edges  of  the  ethmoidal  fissure  are  hoUowed  into  cavities, 
which,  by  their  union  with  the  ethmoid  bone,  complete  the  ethmoidal 
cells ;  and,  crossing  these  edges  transversely,  are  two  small  grooves, 
sometimes  canals,  which  open  into  the  orbit  by  the  anterior  and  posterior 
ethmoidal  foramina.  At  the  anterior  termination  of  these  edges  are 
the  irregular  openings  which  lead  into  the  frontal  sinuses;  and  be- 


tmen  the  two  iDtemal  SDgalsr  jtotaaet,  ii  b  rough  eicsTation  which 
nceiTea  the  naaal  bonea,  uid  n  projecting  pnweu,  the  mooI  ipm, 
UpoD  each  orbital  plate,  immediately  bensaUi  the  eileniBl  angoUr 
proceis,  i>  a  ihallow  depleHion  which  lodges  the  lacbiTnial  gland ; 


Intenal  Swfaa  A  ong  the  m  ddle  hne  of  th  «  anifeie  is  a 
grconed  Tvige,  the  edges  of  he  ndgr  gmng  aHachment  to  the  fall 
cerebri  and  the  gToave  odging  the  mpeno  ongitndinal  ■  nua.  At  the 
commeacement  of  the  ndge  i>  an  opening,  ■ometunea  completed  \>y 
the  edunoid  bone,  the  fitramea  eacam.  Thii  opening  lodgei  n  proceaa 
of  the  dim  mater,  and  occoaionally  givea  passage  to  a  small  Tein  which 
communicates  widi  the  natal  Teine.  On  each  side  of  the  Tertical  ridge 
are  same  alight  depreasions  which  lodge  the  glandulse  Pacchioni,  and 
aa  the  oihilal  platea  a  number  of  irregular  pit*  called  digital  fatta, 

'  The  externa]  lurfuK  of  the  fronUl  booc.  1 ,  The  litsulon  of  the  fnmUi 
oniiKim  of  the  right  lide.  9.  The  luperciluiT  ridge.  3.  The  lupm-DibitBl 
ridge-     4.  Hie  extcmat  angular  proccH.    s.  The  intcraaJ  angular  proHM, 

artof ;  In  the  Ague  it  Is  almoA  conTeited  iulo 

otbone.    7.  Tin  MMlti'- '—    "- '"— 

itoutlon  of  tiK  frontal  eii 

Batema]  lagulaT  pEvceaa  [*]•    Tin  At 

ated  is  a  part  of  the  temporal  foH-     " 


ior  ]obe«  of  the 
•emted,  bevel- 
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□pon  the  joaction  ot  the  two  parietal,  and  at  tin  expense  of  Ibe  exter- 
nal table,  on  eocb  aide,  where  it  receiiea  the  lateral  pituure  of  thou 
bonea.  The  ia/enor  bonitT  is  thin,  imgular,  and  Bqnamou),  and 
articnlatta  with  the  sphenoid  bone. 

Developnienl. — B;  two  cenlm,  one  for  each  lateral  hal£  Osailica- 
tion  b^pns  in  ihe  orbital  archoB,  lomewhat  before  the  rertebi«.  The 
two  pieeea  are  leparate  at  birth,  and  unite  by  anture  during  the  first 
year,  the  auture  aometimea  remaining  permanent  through  life.  The 
frontal  ainuses  make  their  appearance  during  the  Unl  year,  and  increase 
in  aiie  until  old  age. 

•  The  internal  Burfa«  of  the  frontaJ  bone  J  the  bone  ii  niacd  in  luch  a  man- 
ner u  Co  ahov  the  orbito-naaal  portion.  ] .  Tiie  pooved  liAge  for  the  lod^ 
ment  of  the  auperior  lonfitudinaJ  ainuB  and  altaehment  of  the  fall-  9.  Tia 
foramen  cscum.  a.  The  auperior  or  corooal  border  of  the  bone  i  the  flnue  ii 
ailuated  near  that  part  vbkh  ia  bevelled  at  the  eipenae  of  the  iatemaTuble, 
4.  The  inleriar  border  of  the  bone,  s.  The  orbital  plate  of  the  left  aide.  6. 
Tha  mUuIu  border  of  the  ethmoidal  fltiure.    The  foracnpn  ceecutn  {IJ  i>  aeen 

mhia)  theinterioiiaaeen  Icadinginto  il*  anal,    tl.  The  iiaaal  ipine.    B.  The 

10.  "Hie  depceadon  for  the  bulla]'  of  the  aupenor  ohliqoa  muacle  of  the  eve : 
immediatelT  to  the  left  of  thia  number  iathe  lupn-orbit^  nol 


right  the  in 


9.  Theai 


Tbupdbal  Bonb. — The  temporal  bone  ia  utuated  Mths  side  and 
bue  of  the  skull,  luid  is  divisible  into  a  aquamoui,  muloid,  and 
petrous  portion. 

The  Sjnanuau  portion,  fonning  the  anterior  part  of  the  bone, 
it  thin,  translucent,  and  conlaina  no  diploe.  Upon  ila  Ailental 
lar/aa  it  i>  smooth,  M  give  attachment  to  the  fleshy  Gbree  of  the 
temporal  muade,  and  has  projecting  from  it  on  uched  and  length- 


ened process,  the  ti/goma.  Near  the  commencement  of  the  lygoma 
upon  it!  loner  border,  is  a  projection  called  the  iuierde,  to  which 
is  attached  the   eitemal  lateral    ligament  of  the   lower  jaw,   and 


rUge,  7-  The  middle  root  of  thr  irgoms  Krtninating  Kbnipd;  at  the  glen 
flsnire.  B.  The  multHd  forunen.  9.  TbE  meiCus  ludiWnm  eilernui,  ■ 
niiiadKl  b;  tbeproceuui  ■uditoriui,    10,  The  digmaCric  (oiu,  lituBUdimi 

L^e  ^m  Ifau  number  croues  Che  rough  poBtpiior  portion  of  the  glenoid  foi 
14.  The  opcoing  and  part  of  the  gnHYe  for  the  EustueJdid  lube. 


22  OCCIPITAL   BONB. 

curved  line.  In  the  middle  of  the  ridge  is  a  projection,  called  the  ex- 
ternal oocipikd  proivberanoe ;  and  descending  from  it  a  small  yertical 
ridge )  the  tpine,  Ahove  and  below  the  superior  curred  line  the  snr- 
fiice  is  rough,  for  the  attachment  of  muscles.  About  three-quarters  of 
an  inch  below  this  Une  is  another  transverse  ridge,  the  trferior  curved 
line,  and,  beneath  the  latter,  the  foramen  magnum.  On  each  side  of 
the  foramen  magnum,  nearer  to  its  anterior  than  its  postmor  segment, 
and  encroaching  somewhat  upon  the  opening,  is  an  oblong  articular 
Bur&ce,  the  condyle,  for  articulation  with  the  atlas.  The  condyles 
approach  towards  each  other  anteriorly,  and  their  articular  sur&ces 
look  downwards  and  outwards.  Directly  behind  each  condyle  is  an 
irregular  fossa,  and  a  small  opening  the  pogterior  condyloid  foramen^  for 
the  transmission  of  a  vein  to  the  lateral  sinus.  In  front  of  the  condyle 
is  the  anterior  condyloid  foramen,  for  the  hypoglossal  nerre ;  and  on 
the  outer  side  of  each  condyle  a  projecting  ridge,  the  tTansceree  process, 
excavated  in  front  by  a  notch  which  forms  part  of  the  jugular  fora- 
men. In  front  of  the  foramen  magnum  is  a  thick  square  mass,  the 
basilar  process,  and  in  the  centre  of  the  basilar  process  a  small  tubercle 
for  the  attacfament  of  the  superior  and  middle  constrictor  muscles  of 
the  pharynx. 

IntemcU  Surface. — Upon  the  internal  surface  is  a  crucial  ridge, 
which  divides  the  bone  into  four  fossae  ;  the  two  superior  or  cerebral 
fossae  lodging  the  posterior  lobes  of  the  cerebrum  ;  and  the  two  in- 
ferior or  cerebellar,  the  lateral  lobes  of  the  cerebellum.  The  superior 
arm  of  the  crucial  ridge  is  grooved  for  the  superior  longitudinal  sinus, 
and  gives  attachment  to  the  Ms  cerebri ;  the  inferior  arm  is  sharp 
and  prominent,  for  the  attachment  of  the  Mx  cerebeili,  and  slightiy 
grooved,  for  the  two  occipital  sinuses.  The  transverse  ridge  gives  at- 
tachment to  the  tentorium  cerebeili,  and  is  deeply  grooved,  for  the 
lateral  sinuses.  At  the  point  of  meeting  of  the  four  arms,  is  a  pro- 
jection, the  internal  occipital  protuberance,  which  corresponds  with  the 
similar  process  situated  upon  the  external  sur£EU%  of  the  bone.  The 
conveigence  of  the  four  grooves  forms  a  slightiy  depressed  fossa,  upon 
which  rests  the  torcular  Herophili.  In  the  centre  of  the  basilar  por- 
tion of  the  bone  is  the  foramen  magnum,  oblong  in  form,  and  larger 
behind  than  before,  transmitting  the  spinal  cord,  spinal  accessory 
nerves,  and  vertebral  arteries.  Upon  the  lateral  margins  of  the  fora- 
men magnum  are  two  rough  eminences,  which  give  Uttachment  to  the 
odontoid  ligaments,  and  immediately  above  these  the  openings  of  the 
anterior  condyloid  foramina.  In  front  of  the  foramen  magnum  is  the 
basilar  process,  grooved  on  its  surface,  for  supporting  the  medulla 
oblongata,  and  along  each  lateral  border,  for  the  inferior  petrosal  si- 
nuses. On  each  side  of  the  foramen  magnum  is  a  groove,  for  the 
termination  of  the  lateral  sinus  ;  a  smooth  surface,  which  forms  part  of 
the  jugular  fossa ;  and  a  projecting  process  which  divides  the  two,  and 
is  called  the  Jugular  eminence.  Into  the  jugular  fossa  will  be  seen 
opening  the  posterior  condyloid  foramen. 

The  superior  borders  are  very  much  serrated,  and  assist  in  forming 


the  lambdoidBl  sntu 
anieuUte  with  the 
the  ulditami 


i ;  the  n/erior  UK  rough,  hat  not  lemled,  i 
iioAtoid  portjon  of  the  temporal  bane  by  meani 
The  jugnhr  emini 


side  of  the  baailar  pmceu  articulate  with  tiie  petroua  portion  of 
the  temporal  bone,  and  the  inlermediale  tpoce,  which  is  irregnlarljr 
notched,  forma  the  poalerior  boundary  of  the  jogukr  fbiamen,  or  Cbra- 
men  iBcentm  poalerina. 

The  angltt  of  the  occipital  bane  are  the  anperior,  inferior,  and  two 
lateral.  The  superior  anpte  ii  received  into  the  inlerral  formed  bj 
the  anion  of  the  poBterior  and  euperior  anglei  of  the  parietal  bone>, 
and  correaponde  with  that  portion  of  the  ftet^  head  which  ia  called 
the  poilerior  /oniaBtUe.  The  injirior  angle  is  the  articnlaT  extnmity 
of  the  baailar  proceaB.     The  lattral  anglts  at  each  aide  project  Into  that 

a.  The  left  nirbellu  foua.     3.   The  groove  for  the  poHerior  piR  of  the 
~  ttnl  liDua.    a.  The  IntenuU 
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int^rnd  fbrmed  by  tbe  ■rticalalion  of  the  potterior  and  inftriot  angle 
of  the  joiielB]  vith  ilie  masUid  portion  of  ihe  tempoTsl  bone. 

Devehpnmi.—Sy  tnea  centiei ;  four  for  the  fonr  parts  of  the  ex- 
panded portion  divided  by  the  crucial  ridge,  one  for  eacli  condyle,  and 
one  for  the  banlar  procesB.  Osailication  commences  in  tbe  expanded 
portion  of  tbe  bone  at  a  period  anterior  to  the  vertebrse ;  at  biith  the 
ibni  piecei  ore  dislinci      '  *    '  '  '    ' 

year.    After  twenty  tl 


ro  parietal,  two  temporal,  iphe- 


JimculalioiB.—Wilii  lu 
noid,  and  atlaa. 

AOaeimaU  of  Muidet.—To  thitietn  pairs ;  to  the  rongh  sur&cs 
aboTs  the  luperior  curved  line,  the  ocd pi to-fron talis ;  to  the  anperior 
curred  line,  tbe  tiapezias  and  stemo-maitoid ;  to  tbe  rough  apace 
between  tbe  curved  lines,  compleius,  and  splenius  capitis ;  to  the  spac* 
between  the  inferior  carved  line  and  tbe  foramen  magnum,  the  rectal 
posticus  major  and  minor,  and  obliquus  atiperiar;  to  ihe  transverse  pro- 
cess, the  rectus  latendis  ;  and  to  the  basilar  process,  the  rectus  anUcus 
major  and  minor,  and  superior  and  middle  constrictor  muscles. 


Pariktal  Bomb. — The  parietal  bone  is  situated  at  the  side  and 
Tertei  of  the  skull ;  it  is  quadrilateral  in  fonn,  and  divisible  into  an 
Bitemal  and  internal  sur&H,  ibuc  borders  and  four  angles.      The 

*  Hh  eitcmsl  surface  of  the  left  psrietal  bone,  t  ■  Tlie  superior  ar  isgittal 
border.  5.  The  inferior  or  iiiuainom  border,  s.  The  anterior  or  loronsTbor- 
der.  4.  Tbe  poiterior  or  lunbdaidil  border,  i.  The  tempsrsl  ridge;  lbs 
figure  ii  lilusled  immedislelr  in  frool  of  the  parietal  eminence.  S.  ThepsrietiJ 
^ransn)  unuiimll;  large  in  rhe  bone  fr^m  which  this  dHure  wsa  dnwn.  7. 
Tbesnleriarinferior angle.    H.  The poeterior inferior sngfe. 


Buperioi  banter  ia  straight,  lo  articulate  with  iti  fellow  of  the  o) 
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Brlemal  Siir/iux,— CroBiing  the  bone  in  a  langitudinal  direction 
bom  the  anterior  to  the  paateiior  border,  i>  on  arched  line,  the  Ittn- 
parol  ridge,  to  which  the  temporal  bicia  is  Bttacbcd.  In  the  middle 
of  thia  line,  and  neailj-  in  the  centre  of  the  bone,  ia  the  projecliOQ 
called  the  parietal  emaenee^  which  marka  the  centre  of  oaaificBtion, 
Above  the  temporal  ridge  the  auifece  it  rough,  and  coTered  by  the 
aponenroais  of  the  occipito-fronlalia ;  belgw  the  ridge  the  bone  i> 
smooth  (plamim  aemidnmiart)  for  the  attachment  of  the  flesh;  tibrea 
of  the  temporal  moscle.  Near  the  auperior  border  of  the  bone,  and  at 
abont  one-third  from  ita  poaterior  extremity,  ia  the  parietal  /oramrn, 
a  t«  the  auperior  longitudinal  Nnus.    Thia  Cora- 


Inlemal  Sarfiice. — The  internal  table  ia  amooth ;  it  ia  marked  by 
nameroQs  furrows  which  lodge  the  ramifications  of  the  arteria  menin- 
ges media,  and  by  digital  foaace  which  correspond  with  Che  convalutions 
of  the  braiii.     Along  the  upper  border  is  part  of  a  ahallow  groOTe, 


bnder.    4.  The  poaterior,  or  LunbdotdaJ  borde 
■uperioi  longltudlai]  nnui.    fl.  Tlie  inKniil  1 
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completed  by  the  opposite  parietal  bone,  which  terves  to  contain  the 
saperior  longitudinal  sinus.  Some  slight  pits  are  also  observable  near 
this  groove,  which  lodge  the  glandulse  Pacchioni. 

The  anterior  inferior  cmgle  is  thin  and  lengthened,  and  articulates 
with  the  greater  wing  of  ^e  sphenoid  bone.  Upon  its  inner  surface 
it  is  deeply  channelled  by  a  groove  for  the  trunk  of  the  arteria  menin- 
gea  me£a.  '  This  groove  is  frequently  converted  into  a  canal.  The 
posterior  inferior  an^  is  thick,  and  presents  a  broad  and  shallow 
groove  for  the  lateral  sinus. 

Dewlopmeni. — By  a  single  centre.  Ossification  commences  at  the 
parietal  eminence  at  the  same  time  with  the  bodies  of  the  vertebrae. 

ArtteulaUona, — With  Jive  bones ;  with  the  opposite  parietal  bone, 
the  occipital,  frontal,  temporal,  and  sphenoid. 

Attachment  of  Muscles. — To  one  only, — ^the  temporal.  The  occi- 
pito-frontalis  glides  over  its  upper  surface. 

Frontal  Bone. — The  frontal  bone  bears  some  resemblance  in  form 
to  the  under  valve  of  a  scallop  shell.  It  is  situated  at  the  anterior 
part  of  the  cranium,  forming  the  forehead,  and  assists  in  the  construc- 
tion of  the  roof  of  the  orbits  and  nose.  Hence  it  is  divisible  into  a 
superior  or  frontal  portion,  and  an  inferior  or  orbi to-nasal  portion. 
Each  of  these  portions  presents  for  examination  an  external  and  inters 
nal  surface,  borders,  and  processes. 

External  Surface, — At  about  the  middle  of  each  lateral  half  of  the 
frontal  portion  is  a  projection,  \ki%  frontal  eminence*  Below  these  points 
are  the  supercUiary  ridges^  large  towards  their  inner  termination,  and 
becoming  gradually  smaller  as  they  arch  outwards :  they  support  the 
eyebrows.  Beneath  the  superciliary  ridges  are  the  sharp  and  prominent 
arches  which  form  the  upper  margin  of  the  orbits,  the  suprororbiial 
ridges.  Externally  the  supra-orbital  ridge  terminates  in  the  external 
angular  process,  and  internally  in  the  internal  angtUar  process;  at 
the  inner  third  of  this  ridge  is  a  notch,  sometimes  converted  into  a  fo- 
ramen, the  suprororbital  notch,  which  gives  passage  to  the  supra-orbi- 
tal artery,  veins,  and  nerve.  Between  the  two  superciliary  .ridges  is  a 
rough  projection,  the  nasal  tuberosity ;  this  portion  of  the  bone  denotes 
by  its  prominence  the  situation  of  the  frontal  sinuses.  Extending 
upwards  and  backwards  from  the  external  angular  process  is  a  sharp 
ridge,  the  commencement  of  the  temporal  ridge,  and  beneath  this  a 
depressed  surface  that  forms  part  of  the  temporal  fossa. 

The  orbito-nasal  portion  of  the  bone  consists  of  two  thin  processes, 
the  orbital  plates,  which  form  the  roof  of  the  orbits,  and  of  an  inter- 
vening notch  which  lodges  the  ethmoid  bone,  and  is  c^ed  the  ethmoidal 
fissure.  The  edges  of  the  ethmoidal  fissure  are  hollowed  into  cavities, 
which,  by  their  union  with  the  ethmoid  bone,  complete  the  ethmoidal 
cells ;  and,  crossing  these  edges  transversely,  are  two  small  grooves, 
sometimes  canals,  which  open  into  the  orbit  by  the  anterior  and  posterior 
ethmoidal  foramina.  At  the  anterior  termination  of  these  edges  are 
the  irregular  openings  which  lead  into  the  frontal  sinuses;  and  be- 


o  internal  ingnlfu  procose*,  it  a  roagh  eicaTslion  which 


and  beneath  the  internal  angular  proccM  a  flmall  p    . 

tubercle   to  which  tiie  caitilaginoui  pulley  of  the  superior  obUque 

moKle  ie  attached. 

Inlernal  Surfacx.^AioTig  the  middle  line  of  thia  eorfiKe  i>  a 
groinrd  ridge,  the  eiget  of  the  ridge  giving  attBchment  to  the  (all 
cerebri  and  the  groove  lodging  the  mperior  longitndinal  einus.  At  the 
commencement  of  the  ridge  ia  an  opening,  flometimeH  completed  bv 
the  ethmoid  bone,  the  foranat  caeum.  Thia  opening  lodges  a  procesB 
of  the  duia  matei,  and  occaiionally  givei  passage  to  a  gmall  vein  which 
conunonitatcs  wicb  the  nual  veins.  On  eacit  aide  of  the  vertical  ridge 
are  some  sli^t  depresriona  which  lodge  the  glandolie  Pacchioni,  and 
on  the  orhilal  plates  a  number  of  irregular  pits  called  digital  /oua. 
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DettelopneaL — Bjr  tico  centres,  one  for  each  lateral  halt  Ossifica- 
tian  beg^s  in  the  orbital  archea,  aomewhat  before  the  vertebrae.  The 
two  pieces  are  separate  at  birt}i,  and  unite  by  auture  dnring  the  tint 
year,  the  suture  sometimea  remaining  permanent  through  fife.  The 
frontal  einusea  make  their  appearance  during  the  first  year,  and  incresse 
in  size  until  old  age. 
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continued  horizontally  inwards  from  the  tubercle  a  rounded  emi^ 
nence,  the  eminentia  (trtieularia.  The  process  of  bone  which  is 
continued  from  the  tubercle  of  the  zygoma  into  the  eminentia  articu- 
laris  is  the  inferior  root  of  the  zygoma.  The  superior  root  is  con- 
tinued upwards  from  the  upper  border  of  the  zygoma,  and  forms  the 
posterior  part  of  the  temporal  ridge,  serving  by  its  projection  to  mark 
the  division  of  the  squamous  from  the  mastoid  portion  of  the  bone  ; 
and  the  middle  root  is  continued  directly  back'v^trds,  and  terminates 
abruptly  at  a  narrow  fissure,  the  fissura  Olaseri.  The  internal  tur^ 
face  of  the  squamous  portion  is  marked  by  several  shallow  fossae, 
which  correspond  with  the  convolutions  of  the  cerebrum,  and  by  a 
frirrow  for  the  posterior  branch  of  the  arteria  meningea  media.  The 
superior^  or  squamom  harder^  is  very  thin,  and  bevelled  at  the  expense 
of  the  inner  surfi&ce,  so  as  to  overlap  the  lower  and  arched  border  of 
the  parietal  bone.  The  inferior  border  is  thick  and  dentated  to  arti- 
culate with  the  spinous  process  of  the  sphenoid  bone. 

The  Mastoid  portion  forms  the  posterior  part  of  the  bone ;  it  is 
thick,  and  hoUowed  between  its  tables  into  a  loose  and  cellular  diploe. 
Upon  its  eatemcU  surface  it  is  rough  for  the  attachment  of  muscles, 
and  contrasts  strongly  with  the  smooth  and  polished-like  surface  of  the 
squamous  portion ;  every  part  of  this  surface  is  pierced  by  small  fora- 
mina, which  give  passage  to  minute  arteries  and  veins  ;  one  of  these 
openings,  oblique  in  its  direction,  of  large  size,  and  situated  near  the 
posterior  border  of  the  bone,  the  mastoid  foramen,  transmits  a  vein  to 
the  lateral  sinus.  This  foramen  is  not  unfr^quently  situated  in  the 
occipital  bone.  The  inferior  part  of  this  portion  is  round  and  ex- 
panded, the  mastoid  process,  and  excavated  in  its  interior  into 
numerous  cells,  which  form  a  part  of  the  organ  of  hearing.  In  front 
of  the  mastoid  process,  and  between  the  superior  and  middle  roots  of 
the  zygoma,  is  the  large  oval  opening  of  the  meatus  auditorius  extemus, 
surrounded  by  a  rough  lip,  the  processus  auditorius.  Directly  to  the 
inner  side,  and  partly  concealed  by  the  mastoid  process,  is  a  deep 
groove,  the  dipastric  fossa ;  and  a  little  more  internally  the  occipital 
groove,  which  lodges  the  occipital  artery.  Upon  its  internal  surface 
the  mastoid  portion  presents  a  broad  and  shallow  groove  Cfossa 
sigmxAdm)  for  the  lateral  sinus,  and  terminating  in  this  groove 
the  internal  opening  of  the  mastoid  foramen.  The  superior  border 
of  the  mastoid  portion  is  dentated ;  and  its  posterior  border  thick 
and  less  serrated  for  articulation  with  the  inferior  border  of  the 
occipital  bone. 

The  meatus  audOorius  eatemus  is  a  slightly  curved  canal,  somewhat 
more  than  half  an  inch  in  length,  longer  along  its  lower  than  its  upper 
virall,  and  directed  obliquely  inwards  and  forwards.  The  canal  is 
narrower  at  the  middle  than  at  each  extremity,  is  broadest  in  its 
horizontal  diameter,  and  terminates  upon  the  outer  wall  of  the  tympa- 
num by  an  abrupt  oval  border.  Within  the  margin  of  this  border  is 
a  groove  for  the  insertion  of  the  membrana  tympani. 

The  Petrous  portion  of  the  temporal  bone  is  named  from  its  extreme 
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hardness  and  density.  It  ii  a  tbree-sided  pynmid,  projsc^ng  hoii- 
lOdtall;  farwards  into  the  baie  of  the  skuU,  the  base  being  applied 
against  the  inlernal  Htrikce  of  the  Bquamoui  and  mastoid  portiooi,  and 
the  apex  being  received  into  the  triangular  interval  between  the  spi- 
nous pmcew  of  the  sphenoid  and  the  basilar  process  of  the  occipital 
bane.  For  convenience  of  deecriplioa  it  is  diiisible  into  three  sni- 
&cee — anterior,  pastenoi,'Bnd  basilar;  and  thcea  borders — superior, 
anterior,  and  poslerior. 

Sur^aeea  —  The  aalmor  tarfaix,  foim  ng  the  postenoc  boondarjr 
of  the  middle  fossa  of  the  mtenor  of  the  base  of  the  skull,  pKsents  for 
examuiat  on  from  base  to  apex,  firat,  an  emtimce  caused  by  the  {ov- 
jectian  of  the  pecpendKolai  sem  curcnlar  cam^    next,  a  graora  li   ' 
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of  the  mecAus  auditorius  intemus.  Above  the  meatus  auditorius  in- 
temuB  is  a  small  oblique  fissure,  and  a  minute  foramen ;  the  former 
lodges  a  process  of  the  dura  mater,  and  the  foramen  gives  passage  to  a 
small  vein.  Further  outwards,  towards  the  mastoid  portion  of  the 
bone,  is  a  small  slit,  almost  hidden  by  a  thin  plate  of  bone  ;  this  is  the 
aqtuBductus  vestibuli^  and  transmits  a  small  artery  and  vein  of  the  ves- 
tibule and  a  process  of  dura  mater.  Below  the  meatus,  and  partly 
concealed  by  the  margin  of  the  posterior  border  of  the  bone,  is  the 
aquaductus  cocMea,  through  which  passes  a  vein  from  the  cochlea  to 
the  internal  jugular  vein,  and  a  process  of  dura  mater. 

The  meatus  auditorius  intemus  is  about  one-third  of  an  inch  in 
depth,  and  pursues  a  slightly  oblique  course  in  relation  to  the  petrous 
portion  of  the  temporal  bone,  but  a  course  directly  outwards  in 
relation  to  the  cranium.  At  the  bottom  of  the  meatus,  and  upon  its 
anterior  aspect,  is  a  reniform  fossa,  the  concave  border  of  which 
is  directed  towards  the  entrance  of  the  meatus.  The  reniform  fossa 
is  divided  into  an  upper  and  lower  compartment  by  a  sharp  ridge, 
which  is  prolonged  for  some  distance  upon  the  anterior  wall  of  the 
meatus  and  sometimes  as  &r  as  its  aperture  ;  in  either  case  it  marks 
the  situation  of  the  two  nerves,  fecial  and  auditory,  which  constitute 
the  seventh  pair,  and  enter  the  meatus.  Along  the  convexity  of  the 
reniform  fossa,  and  arranged  in  a  curved  line  from  above  downwards, 
are  four  of  five  openings,  the  two  upper  ones  being  the  laigest,  and 
occupying  the  superior  compartment  of  the  reniform  fossa,  and  the 
two  or  three  inferior  ones,  smaller  than  the  upper,  the  inferior  com- 
partment. Behind  the  latter,  at  the  distance  of  a  line  and  a  half,  and 
on  the  posterior  wall  of  the  meatus  is  a  cluster  of  three  or  four  oblique 
openings,  two  of  which  are  minute.  The  inferior  and  larger  com- 
partment of  the  reniform  fossa  presents  a  well-marked  spiral  groove, 
which  commences  on  the  convex  border  of  the  fossa,  immediately  below 
the  line  of  openings  above  described,  and,  sweeping  round  the  con- 
vexity of  the  inferior  compartment,  and  becoming  deeper  as  it  proceeds, 
terminates  by  a  small  round  aperture  in  the  centre  of  the  spire.  The 
uppermost  of  the  openings  of  the  reniform  fossa  is  the  aperture  of  the 
aquseductus  Fallopii  and  gives  passage  to  the  facial  nerve.  The  rest 
are  cul  de  sacs,  pierced  at  the  bottom  by  a  number  of  minute  foramina 
for  the  passage  of  filaments  of  the  vestibular  nerve,  while  the  cluster 
of  three  openings  on  the  posterior  wall  of  the  meatus  are  intended  for 
single  fil^ents  of  the  same  nerve.  The  spiral  groove  corresponds 
with  the  base  of  the  cochlea,  and  being  pierced  by  a  number  of 
minute  foramina  for  filaments  of  the  cochlear  nerve,  is  named  tractus 
spiralis  foraminulentus.  The  opening  in  the  centre  of  the  spiral  im- 
pression leads  into  a  canal  which  occupies  the  central  axis  of  the 
modiolus,  and  is  thence  called  iubulus  centralis  modioli. 

The  basilar  surface  is  rough  and  irregular,  and  enters  into  the 
formation  of  the  under  surface  of  the  base  of  the  skull.  Projecting 
downwards,  near  its  middle,  is  a  long  sharp  spine,  the  styloid  process^ 
occasionally  connected  with  the  bone  only  by  cartilage  and  lost  during 
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macen^ion,  particularly  in  the  young  subject.  At  the  base  of  this 
process  is  a  rough  sheath-like  ridge,  into  which  the  styloid  process 
appears  implanted,  the  vanned  process.  In  front  of  the  vaginal  pro- 
cess is  a  broad  triangular  depression,  the  glenoid  fosaa^  bounded  in 
front  by  the  eminentia  articularis,  behind  by  the  Taginal  process,  and 
externally  by  the  rough  lip  of  the  processus  auditorius. 

Fig.  19.» 


This  fossa  is  divided  transversely  by  the  glenoid  fissure  (fissura 
Glaseri)  which  lodges  the  extremity  of  the  processus  gracilis  of  the 
malleus,  and  transmits  the  laxator  tympani  muscle,  chorda  tympani 
nerve,  and  anterior  tympanic  artery.  The  surface  of  the  fossa  in  front 
of  this  fissure  is  smooth,  to  articulate  with  the  condyle  of  the  lower 
jaw  ;  and  that  behind  the  fissure  is  rough,  for  the  reception  of  a  part  of 
the  parotid  gland.  At  the  extremity  of  the  inner  angle  of  the  glenoid 
fossa  is  the  foramen  of  the  E'usta4ihian  tidte ;  and  separated  from  it 
by  a  thin  lamella  of  bone,  called  processus  oochleariformis^  a  small 
canal  for  the  transmission  of  the  1;^o^  tympani  muscle.  Directly  be- 
hind, and  at  the  root  of  the  styloid  process,  is  the  siylo-mastoid  fora- 
men^ the  opening  of  exit  to  the  facial  nerve,  and  of  entrance  to  the 
stylo-mastoid  artery.     Nearer  to  the  apex  of  the  bone  is  a  large  oval 

*  A.  The  reniform  fossa  of  the  meatus  auditVius  intemus ;  right  temporal 
bone.  1 .  The  ridge  dividing  the  reniform  foasl  into  two  compartments,  2. 
Hie  opening  of  the  a<]U8eductus  Fallo{)ii.  The  openings  following  that  of  the 
aquseauctus  FaUopii  in  a  curved  direction  require  no  reference.  3.  The  cluster 
of  three  or  four  oblique  openings  on  the  posterior  wall  of  the  meatus.  4.  Hie 
spirally-grooved  base  of  the  cochlea. 

B.  A  section  of  the  temporal  bone,  right  side,  shewing  the  curved  direction 
of  the  meatus  auditorius  extemus.  l.  The  edge  of  the  processus  auditorius. 
2.  The  groove  into  which  the  membrana  tympani  is  inserted.  The  obliquity  of 
the  line  from  2  to  3  indicates  the  oblique  termination  of  the  meatus,  and  the 
consequent  oblique  direction  of  the  membrana  tympani.  4,  4.  The  cavity  of 
the  tympanum.  5.  The  opening  of  the  Eustachian  tube.  6.  Part  of  the  aquse- 
ductus  Fallopii.    7*  P<urt  of  the  carotid  canal. 

C.  The  annulus  membranse  tympani  or  tympanic  bone  of  the  foetal  skull ; 
right  side. 

D 
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openiog,  the  ooarotid  foramen,  the  oommencement  of  the  carotid  canal, 
which  lodges  the  internal  carotid  artery  and  the  carotid  plexus.  And 
between  the  stylo-mastoid  and  carotid  foramen,  in  the  posterior  borde]:^ 
is  an  irregular  excavation  forming  part  of  the  jugular  fossa  for  the 
o(mimencement  of  the  internal  jugular  vein.  The  proportion  of  the 
jugular  fossa  formed  by  the  petrous  portion  of  the  temporal  bone  is 
very  different  in  different  bones ;  but  in  all,  the  fossa  presents  a  vertical 
ridge  to  its  inner  side,  which  cuts  off  a  small  portion  from  the  rest. 
The  upper  part  of  this  ridge  forms  a  spinous  projection,  which  is 
called  the  jugular  process^  the  groove  to  the  inner  side  of  the  ridge 
lodges  the  eighth  pair  of  nerves,  and  the  lower  part  of  the  ridge  is  the 
septum  of  division  between  the  jugular  fossa  and  the  carotid  foramen. 
Upon  this  portion  of  the  ridge  near  the  posterior  margin  of  the  carotid 
foramen  is  a  small  opening  leading  into  a  cuial,  which  transmits  the 
tympanic  branch  of  the  glossopharyngeal  nerve  (Jacobson^s  nerve). 
Between  the  jugular  fossa  and  the  stylo-mastoid  foramen  is  another 
small  opening  leading  into  the  canal  for  the  passage  of  the  tympanic 
branch  of  the  pneumogastric  nerve. 

Borden, — The  superior  border  is  sharp,  and  gives  attachment  to  the 
tentorium  cerebelli.  It  is  grooved  for  the  superior  petrosal  sinus,  and 
near  its  extremity  is  mark^  by  a  smooth  notch  upon  which  reclines 
the  fifth  nerve. 

The  anterior  border  is  grooved  for  the  Eustachian  tube,  and  forms 
the  posterior  boundary  of  the  foramen  lacernm  basis  cranii  ;  by  its 
sharp  extremity  it  gives  attachment  to  the  tensor  tjrmpani  and  levator 
palati  muscles.  The  posterior  border  is  grooved  for  the  inferior  petro- 
sal sinus,  and  excavated  for  the  jugular  fossa ;  it  forms  the  anterior 
boundary  of  the  foramen  lacerum  posterius. 

Development. — By  Jive  centres  ;  one  for  the  squamous  portion,  one 
for  the  mastoid  process,  one  for  the  petrous  portion,  one  for  the  audi- 
tory process,  which  in  the  foetus  is  a  mere  bony  ring,  incomplete  supe- 
riorly, and  serving  for  the  attachment  of  the  membrana  tympani, 
anntUus  membraaus  tympani ;  and  one  for  the  styloid  process.  Ossifi- 
cation occurs  in  these  pieces  in  the  following  order :  in  the  squamous 
portion  inmiediately  after  the  vertebrae,  then  in  the  petrous,  tympanic, 
mastoid,  and  styloid.  The  tympanic  ring  is  united  by  its  extremities 
to  the  squamous  portion  during  the  last  month  of  intrauterine  life ;  the 
squamous,  petrous  and  mastoid  portions  are  consolidated  during  the 
first  year:  and  the  styloid  some  years  after  birth.  It  not  unfrequently 
happens  that  the  latter  remains  permanently  separate,  or  is  prolonged  by 
a  series  of  pieces  to  the  os  hyoides,  and  so  completes  the  hyoid  arch. 
The  subsequent  changes  in  the  bone  are  the  increase  of  size  of  the 
glenoid  fossa,  the  growth  of  the  meatus  auditorius  extemus,  the  level- 
ling of  the  surfiices  of  the  petrous  portion  and  the  development  of 
mastoid  cells.  Traces  of  the  union  of  the  petrous  with  the  squamous 
portion  of  the  bone  are  usually  perceptible  in  the  adult. 

Articulations. — With  Jive  bones ;  occipital,  parietal,  sphenoid,  in- 
ferior maxillary  and  malar. 
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Aitadimeni  of  Mtudes. — To  fourteen ;  by  the  squamous  portion, 
to  the  temporal ;  by  the  zygoma,  to  the  masseter ;  by  the  mastoid  por- 
tion, to  the  occipito-frontalis,  splenius  capitis,  stemo-mastoid,  trachelo- 
mastoid,  digastricus  and  retnJiens  aurem ;  by  the  styloid  process,  to 
the  stylo-phaT3rngeu8,  stylo-hyoideus,  stylo-glossus,  and  two  ligaments, 
the  stylo-hyoid  and  stylo-maxillary ;  and  by  the  petrous  portion,  to 
the  levator  palati,  tensor  tympani,  and  stapedius. 

Sphenoid  Bone. — ^The  sphenoid  (v^^v,  a  wedge)  is  an  irregular 
bone  sitiuted  at  the  base  of  the  skull,  wedged  between  the  other  bones 
of  the  cranium,  and  entering  into  the  formation  both  of  the  cranium 
and  £Eice.  It  bears  some  resemblance  in  form  to  a  bat  with  its  wings 
extended,  and  is  divisible  into  body,  wings,  and  processes. 

The  body  forms  the  central  mass  of  the  bone,  from  which  the  wings 
and  processes  are  projected*  From  the  upper  and  anterior  part  of  the 
body  extend  on  each  side  two  small  triangidar  plates, — ^the  lesser  wings; 
from  either  side  and  expanding  laterally  are  the  greater  wings ;  pro- 
ceeding backwards  from  the  ^use  of  the  greater  wings,  the  spinous 
processes,  and  downwards,  the  pterygoid  processes. 

The  body  presents  for  examination  a  superior  or  cerebral  sur£Eu:e,  an 
antero-inferior  sur&ce,  and  a  posterior  surface. 

Superior  Surface, — At  the  anterior  extremity  of  this  surface  is  a 
small  projecting  plate,  the  ethmoidal  spine^  and  spreading  out  on 
either  side  the  lesser  wings.  Behind  the  ethmoidal  spine  in  the 
middle  line  is  a  rounded  elevation,  the  oUvary  process,  which  supports 
the  commissure  of  the  optic  nerves,  and  on  either  side  of  the  posterior 
margin  of  this  process  is  a  tubercle,  the  middle  clinoid  process.  Pasfr- 
ing  outwards  and  forwards  from  the  olivary  process,  are  the  <q>tic 
foramma^  which  transmit  the  optic  nerves  and  ophthalmic  arteries. 
Behind  the  optic  foramina  are  two  sharp  tubercles,  the  anterior  clinoid 
processes,  which  are  the  inner  terminations  of  the  lesser  wings.  Be- 
neath these  proceMes,  on  the  sides  of  the  olivary  process,  are  two 
depressions*  for  the  last  turn  of  the  internal  carotid  arteries.  Behind 
the  olivary  process  is  the  sella  turcica  (ephippium),  the  deep  fossa 
which  lodges  the  pituitary  gland  and  circular  sinus ;  behind  and  some- 
what overiianging  the  sella  turcica,  is  a  broad  rough  plate  (dorsum 
ephippii),  bounded  at  each  angle  by  a  tubercle,  the  posterior  dinoid 
processes ;  and  behind  this  plate  an  inclining  sur&ce  (clivus  Blumen- 
bachii),  which  is  continuous  with  the  basilar  process  of  the  occipital 
bone.  On  either  side  of  the  sella  turcica  is  a  broad  groove  (carotid) 
which  lodges  the  internal  carotid  artery,  the  cavernous  sinus,  and  the 
orbital  nerves.  Immediately  external  to  this  groove,  at  the  junction 
of  the  greater  wings  with  the  body,  are  four  foramina :  the  first  is  a 
broad  interval,  the  sphenoidal  fssure,  which  separates  the  greater  and 
lesser  wings,  and  transmits  the  third,  fourth,  the  three  branches  of  the 

*  Tl&eae  depressions  are  occasionally,  as  in  a  akull  before  me,  converted  into 
foramina  by  the  extension  of  a  short  bony  pillar  from  the  middle  to  the  anterior 
dinoid  process. 


ophthilmk  divinon  of  the  fifth  and  the  liith  Derrn,  mi  the  oplithal- 
mie  Tein.  Behind  and  beneitdi  this  fiiBure  is  the  /ommen  rotiaidHni 
for  the  luperior  maulUiy  nene  ;  and  itill  brthei  back,  in  the  base  of 
the  BpinooE  proeeH,  the/branm  ocale  for  the  inlerior  maiillaiy  nerve. 


arteria  meningea  parva,  and  nerrUB  petrotua  superfJcialiB  minor.  Be- 
hind the  foramen  ovale,  near  llie  apex  of  the  Bpinoui  pniceu,  is  the 
foramen  ipinoium  for  the  arteria  meninges  media. 

Upon  the  atOero-it^erior  sarfo^  of  the  sphenoid  is  a  long  flattened 
epine  or  creel,  the  superior  part  of  which,  crulu  tpietwidatig,  arlicutaleB 
wilh  the  central  lamella  of  the  ethmoid,  while  die  inferior  part  longer 
and  sharper,  the  nufrwn  sphenoidale^  is  intended  to  be  inaerted  into 
the  shealh  fanned  by  the  upper  border  of  the  vomer.  On  either  ude 
of  the  crista  ephenoidaiis  is  an  iir^ular  opening  leading  into  the 


temportlboDe.  The  poelerior  eitmnit}' of  l)i 
angle.  18-  'Rie  Bpine  of  the  ipiTious  procai : 
tmul  lAleraJ  liguneot  of  the  lower  jaw.    10 


.    so.  The  uilernal  border  of  the  ipiDoui  procoi, 
it«iiar  inferior  so^le  of 
u  of  liie  fronui  bme. 
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Bphenoidal  cells.  Tbo  aplieniiidat  celli,  which  alt  abKnt  in  the  yoong 
■nbject,  are  divided  bj  a  median  leptum  which  ia  continaoiu  with  the 
crista,  and  art  partially  elated  bj  two  thin  plates  of  bone  (frequently 
broken  awBj),  the  tphenoidal  fpongy  bona.  On  each  aide  of  the  sphe- 
noidal cells  are  the  outlets  of  the  optic  fommiaa,  sphenoidal  iissuna, 
and  fotamina  rotonda,  the  lesser  and  greater  wings ;  and  below,  the 
pterygoid  processes.  Upon  the  under  surface  of  the  body  are  two 
thin  plates  of  bone  {procatia  vcyimla)  proceeding  from  (he  base  of 
the  pterygoid  process  at  each  side  and  intended  for  articulation  with 
the  borden  of  the  vomer.     On  each  of  these  plale*,  close  to  the  iwit  of 


the  pterygoid  proceaa,  is  a  groove  (sometimes  a  complete  canal)  con- 
Terted  into  a  canal  by  the  palate  bone,  the  plirygo-palatitie  oanal  tor 
the  pterygo-palatinB  artery ;  and  traversing  the  roots  of  the  pterygoid 
processes  at  their  union  with  the  body  of  the  bone  ara  the  two  pltiy- 
goid  or  Vidian  canals  which  giie  passage  to  the  Vidian  nerve  and 
artery  at  each  ude. 

The  poiierioT  tuTjaee  is  flat  and  rough,  and  articulates  with  llie 
basilar  process  of  the  occipital  bone.  In  the  adult,  this  union  is  usually 
completed  by  bone ;  from  which  circumstance  the  sphenoid,  in  con- 
junction with  the  occipital,  is  described  by  Soemmering  and  Meckel 
as  a  single  bone,  nnder  the  name  of  rpheninxdpibd.     The  posterior 

*  Hk  sntero-inferior  view  of  the  apbenoid  bone.  1.  l^e  ethmoid  apine, 
i-  The  rostrum-  3^  The  aphenoidsl  epaiit^  bone,  psrtlydosiDg  the  left  opea. 
jflg  of  the  nthenoidaj  cells.    *•  The  Jeuer  win^.    i-  The  foramen  opticum 

men  rotundum.  a.  The  orbitftl  aurfsce  of  lbs  gRAter  wiog.  Q-  Its  temponl 
lurfscc-  ID-  The  ptrry^Ld  ridn,  II.  The  plerwHpsUliae  omal.  13.  The 
ronmeD  of  entnnfc  to  the  Vioiso  cansl,     13.  The  iDtemsi  ptery^d  plate- 

mcD  ■piaoiuin,    17,  The  foramen  ovale,     IS.  The  extremity  cj  the  siunous 
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surfiAoe  is  continuonB  on  each  side  with  the  spinous  process,  and  at  the 
angle  of  union  is  the  tennination  of  the  Vidian  canal. 

The  tester  wings  (processes  of  Ingrassias)  are  thin  and  triangular, 
the  base  being  attached  to  the  upper  and  anterior  part  of  the  body  of 
the  sphenoid,  and  the  apex  extended  outwards,  and  terminating  in  an 
acute  point.  The  anterior  border  is  irregularly  serrated,  the  posterior 
being  free  and  rounded  and  received  into  the  fissure  of  Sylvius  of  the 
cerebrum.  The  inner  extremity  of  this  border  is  the  anterior  clinoid 
process,  which  is  supported  by  a  short  pillar  of  bone,  giving  attach- 
ment to  a  part  of  the  common  tendon  of  the  muscles  of  the  orbit. 
The  lesser  wing  forms  the  posterior  part  of  the  roof  of  the  orbit,  and  ita 
base  is  traversed  by  the  optic  foramen. 

The  greaier  firings  present  three  sur&ces;  a  superior  or  cerebral, 
which  forms  part  of  the  middle  fossa  of  the  Imse  of  the  skull,  an  ante- 
rior surfiEu:e  which  assists  in  forming  the  outer  wall  of  the  orbit,  and  an 
external  8ur£ace  divided  into  two  parts  by  the  pterygoid  ridge.  The 
superior  part  of  the  external  surfEice  enters  into  the  formation  of  the 
temporal  fossa,  and  the  inferior  portion  forms  part  of  the  zygomatic 
fossa.  The  pterygoid  ridge,  dividing  the  two,  gives  attachment  to  the 
upper  origin  of  the  pterygoideus  extemus  muscle. 

The  spinous  processes  project  backwards  at  each  side  from  the  base 
of  the  greater  wings  of  the  sphenoid,  and  are  received  into  the  angu- 
lar intervals  between  the  squamous  and  petrous  portions  of  the  tem- 
poral bones.  Piercing  the  base  of  each  process  is  a  large  oval  opening, 
the  foramen  ovcUe ;  nearer  its  apex  a  smaller  opening,  the  foramen 
spinosum;  and  extending  downwards  from  the  apex  a  short'  spine, 
which  gives  attachment  to  the  internal  lateral  ligament  of  the  lower 
jaw  and  to  the  laxator  tympani  muscle.  The  external  border  of  the 
spinous  process  is  rough,  to  articulate  with  the  lower  border  of  the 
squamous  portion  of  the  temporal  bone ;  the  internal  forms  the  ante- 
rior boundary  of  the  foramen  lacerum  basis  cranii,  and  is  somewhat 
grooved  for  the  reception  of  the  Eustachian  tube. 

The  pterygoid  processes  descend  perpendicularly  from  the  base  of 
the  greater  wings,  and  form  in  the  articulated  skull  the  lateral  boun- 
daries of  the  posterior  nares.  Each  process  consists  of  an  external 
and  internal  plate,  and  an  anterior  surface.  The  external  plate  is 
broad  and  thin,  giving  attachment,  by  its  external  sur&ce,  to  the  ex- 
ternal pterygoid  muscle,  and  by  its  internal  surface  to  the  internal 
pterygoid.  This  plate  is  sometimes  pierced  by  a  foramen,  which  is  not 
unfr^quently  formed  by  a  process  of  communication  passing  between 
it  and  the  spinous  process.  The  internal  pterygoid  plate  is  long  and 
narrow,  and  terminated  at  its  extremity  by  a  curved  hook,  the  hamu- 
lar  process^  aroimd  which  plays  the  tendon  of  the  tensor  p^ti  muscle. 
At  the  base  of  the  intern^  pterygoid  plate  is  a  small  oblong  depres- 
sion, the  scaphoid  fossa^  from  which  arises  the  circumflexus  or  tensor 
palati  muscle.  The  interval  between  the  two  pterygoid  plates  is  the 
pterygoid  fossa ;  and  the  two  plates  are  separated  inferiorly  by  an  an- 
gular notch  (palatine)  which  receives  the  tuberosity,  or  pterygoid 
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process,  of  the  palate  hone.  The  anterior  sur&ce  of  the  pterygoid 
process  is  broad  near  its  base,  and  supports  Meckel's  ganglion.  The 
base  of  the  process  is  pierced  hj  the  Vidian  canal. 

XkeodopmenL — By  twdve  centres  ;  four  for  the  body,  viz.  two  for 
its  anterior  (spheno'orbital),  and  two  for  its  posterior  part  (spheno^ 
temporal)  ;  four  for  the  four  wings ;  two  for  the  internal  pterygoid 
plates,  and  two  for  the  sphenoidal  spongy  bones.  Ossification  com- 
mences in  the  various  pieces  of  the  sphenoid  in  the  following  order: — 
greater  alae,  at  about  the  same  time  with  the  other  bones  of  the 
cranium  ;  lesser  alse,  posterior  body,  at  the  end  of  the  second  month  ; 
anterior  body  at  the  end  of  the  third ;  internal  pterygoid  plate,  spongy 
bones,  between  the  period' of  birth  and  the  second  year.  Osseous 
union  occurs  first  between  the  centres  for  the  posterior  body,  and  at 
about  the  same  time  between  each  centre  of  the  anterior  body  and  its 
corresponding  (lesser)  ala ;  the  third  union  takes  place  between  the 
internal  pterygoid  plate  and  the  greater  ala  ;  the  fourth  between  the 
two  centres  of  the  anterior  body,  and  at  the  same  time  between  the 
anterior  and  posterior  body.  This  is  the  state  of  union  at  birth,  the 
bone  consisting  of  five  centres,  one  being  the  body  and  lesser  alse ; 
one  on  each  side^  the  great  ala  and  internal  pterygoid  plate  ;  and  the 
remaining  two  the  sphenoidal  spongy  bones.  The  greater  als  unite 
with  the  body  during  the  first  year  ;  the  spongy  bones  after  puberty ; 
and  the  body  of  the  sphenoid  with  the  basikr  process  of  ^e  occipital 
between  eighteen  and  twenty-five. 

ArticuiaUons, — ^With  itcelve  bones ;  all  the  bones  of  the  head  and 
five  of  the  face,  viz.  the  two  malar,  two  palate,  and  the  vomer. 

Attachment  of  Musdes, — ^To  iuselfje  pairs  ;  temporal,  external  ptery- 
goid, internal  pterygoid,  superior  constrictor,  tensor  palati,  lazator 
tympani,  levator  palpebrae,  obliquus  superior,  superior  rectus,  internal 
rectus,  inferior  rectus,  and  external  rectus. 

Ethmoid  Bone. — The  ethmoid  (n^^,  a  sieve)  is  a  square-shaped 
cellular  bone,  situated  between  the  two  orbits,  at  the  root  of  the  nose, 
and  perforated  upon  its  upper  sur&ce  by  a  number  of  small  openings, 
frdm  which  peculiarity  it  has  received  its  name.  It  consists  of  a 
perpendicular  lamella  and  two  lateral  masses. 

The  perpendicular  lamella  is  a  thin  central  plate,  which  articulates 
with  the  vomer  and  cartilage  of  the  septum,  and  assists  in  forming 
the  septum  of  the  nose.  It  is  surmounted  superiorly  by  a  thick  and 
strong  process,  the  crista  galli,  which  projects  into  the  cavity  of 
the  sJkull,  and  gives  attachment  to  the  falx  cerebri.  From  the  base  of 
the  anterior  border  of  this  process  there  project  forwards  two  small 
plates,  cUar  processes,  which  are  received  into  corresponding  depres- 
sions in  the  firontal  bone,  and  often  complete  posteriorly  the  foramen 
coBcum.  On  each  side  of  the  crista  galli,  upon  the  upper  surface  of 
the  bone,  is  a  thin  and  grooved  plate  perforated  by  a  number  of  small 
openings,  the  cribriform  lamella,  which  supports  the  bulb  of  the 
olfactory  nerve,  and  gives  passage  to  its  filaments,  and  to  the  nasal 


btmch  of  the  ophtbdniic  nerre. 
In  tbe  gTDOTe  of  this  kmella  the 
fbnmiiui  pierce  the  bone  eomplete- 
ly,  but  at  either  side  tlie;  ait  the 
qiertunB  of  conali,  which  lun  for 
some  diBtoDce  in  the  eubitBoce  of 
the  central  lomelU,  inner  nail  ^ 
the  iBleral  nuu  and  apongy  boDOS. 
The  opening  for  the  natal  nerve  u 
a  DBirow  slit  in  the  anterior  part  of 
of  the  cribrifbim  iBmella,  doee  to 
the  crisla  galli.  The  cribrifonn 
lamella  seivei  to  connect  the  la- 
teral msHei  with  the  perpendkn- 
iar  plBle. 

The  lalenl  mosHi  {labjrinthi) 
are  diriaible  into  an  internal  and 
externa]  aurfoce,  and  fbar  borders,  auperior,  inferior,  Bjittrioi,  and 
poaterior.  The  itilenud  turfaoe  is  rough  and  slightly  conTei,  and 
forms  the  external  boundary  of  the  npper  part  of  ^the  nasal  foaa^. 
Towarda  the  poaterior  border  of  this  snifece  is  a  narrow  horisontal 
fiaaure,  the  auperior  meaiui  of  the  nose,  the  uppei  margin  of  which  is 
thin,  and  somewhat  curled  inwards  ;  hence  it  is  named  the  Buperior 
turiiTiaied  bone  (concha  superior).  Below  the  meatus  is  the  comex 
snr&ce  of  another  thin  ptate,  which  ia  curled  outwards,  and  fonns  the 
lower  border  of  ^e  mass,  the  middle  furMnaM  bone  (concha  media). 
The  ufsrwiZ  lUTfaa  is  quadrilateral  and  smooth,  hence  it  ia  named 
oi  planum,  and,  from  its  thinness,  lamina  papyracea  ;  it  enters  into  the 
formation  of  the  inner  wall  of  the  orbit. 

The  ng/erior  border  is  irregular  and  cellular,  the  cells  being  com- 
pleted by  the  edges  of  the  ethmoidal  fissure  of  the  frontal  bone.  This 
border  is  croued  by  two  groovet,  aometimes  complete  canala,  opening 
into  the  orbit  by  the  anterior  and  posterior  ethmoidal  foramina.  The 
infirior  border  is  formed  inlemally  by  the  lower  border  of  the  middle 
turbinated  bone,  and  eilemally  by  a  concaie  irregular  fossa,  the  upper 
boundary  of  the  middle  meatna.  The  anterior  border  present*  a 
niunber  of  incomplete  cells,  which  are  closed  by  the  auperior  maxillary 


*  The  etbmoid  bone  k 


1 .  'nic  ctDtnJ  laoKlla. 


pIkIc  ot  the  left  nde,  pierced  hj  tie  crihriform 
tminediatelj  abore  uia  to  the  left  of  Ibis  numL..  . 
The  superior  tntbinsled  bone.    7.  The  middle  lurl 
fi.A  7,  are  Htuated  upon  the  iDlemal  suT&ce  of  t] 
poHterior  part.    The  inf — 
Tbi  eilercBl  tarha  of 
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and  lachiTmal  bone  ;  and  the  posterior  border  is  irregolarly  cellular, 
to  articulate  with  the  sphenoid  and  palate  bones. 

The  lateral  masses  are  composed  of  cells,  which  are  divided  by  a  thin 
partition  into  anterior  and  posterior  ethmoidal  cells.  The  anterior,  the 
most  numerous,  communicate  with  the  firontal  sinuses,  and  open  by 
means  of  an  irregular  and  incomplete  tubular  canal,  the  infundUndumy 
hdo  the  middle  meatus.  The  posterior  cells,  fewer  in  number,  open 
into  the  superior  meatus. 

Development. — By  three  centres ;  one  for  each  lateral  mass,  and  one 
for  the  perpendicular  lamella.  Ossification  commences  in  the  lateral 
masses  at  about  the  beginning  of  the  fifth  month,  appearing  first  in  the 
OS  planum  and  then  in  the  spongy  bones.  During  the  latter  half  of  the 
first  year  after  birth,  the  central  lamella  and  lamina  cribrosa  begin  to 
ossify,  and  are  united  to  the  lateral  masses  by  the  beginning  of  the 
second.  The  cells  of  the  ethmoid  are  developed  in  the  course  of  the 
fourth  and  fifth  year. 

Articulations. — With  thirteen  bones  ;  two  of  the  cranium,  —  the 
firontal  and  sphenoid  ;  the  rest  of  the  face,  viz.  the  nasal,  superior 
maxillary,  lachrymal,  palate,  the  inferior  turbinated,  and  the  vomer. 

No  muscles  are  attached  to  this  bone. 

BONES  OF  THE   FACE. 

The  face  is  composed  of  fourteen  bones  ;  viz.  the 
Two  nasal.  Two  palate. 

Two  superior  maxillary.  Two  inferior  turbinated, 

Two  lachrymal.  Vomer. 

Two  malar.  Inferior  maxillary. 

Nasal  Bones. — The  nasal  (fig.  28)  are  two  small  quadrangular 
bones,  forming  by  their  union  the  bridge  and  base  of  the  nose.  Upon 
the  upper  sur&ce  they  are  convex,  and  pierced  by  a  foramen  for  a 
small  artery ;  on  the  under  surfiue  they  are  somewhat  concave,  and 
marked  by  a  groove,  which  lodges  the  nasal  branch  of  the  ophthalmic 
nerve.  The  superior  border  is  narrow  and  thick,  the  inferior  broad, 
thin,  and  irregular. 

Deoelopntent. — By  a  single  centre  for  each  bone,  the  first  ossific  de- 
position making  its  appearance  at  the  same  time  as  in  the  vertebrae. 

Articulations. — With  /our  bones ;  frontal,  ethmoidal,  nasal,  and 
superior  maxillary. 

Attachment  of  Muscles. — 'It  has  in  relation  with  it  the  pyramidalis 
nasi,  and  compressor  nasi ;  but  neither  of  these  muscles  is  inserted 
into  it. 

Superior  maxillary  bones. — ^The  superior  maxillary  are  the 
largest  bones  of  the  &ce,  with  the  exception  of  the  lower  jaw ;  they 
form,  by  their  union,  the  whole  of  the  upper  jaw,  and  assist  in  the 
construction  of  the  nose,  the  orbit,  the  cheek,  and  the  paUte.  Each 
bone  is  divisible  into  a  body  and  four  processes. 


The  body  i>  trisD^ular  in  fbnn, 
and  hollowed  in  iU  inMrior  into 
>  ]aige  avitj,  iIib  tmirmm  M<u- 
iliare  (uitmm  of  Highmon).  It 
pre»ent»  for  erauiiination  (bnr  air- 
Guet.  extenuil  or  faciiil,  inleniil  or 
lunl,  posterior  «  tyganuaJc,  and 
Buperiot  or  orbital. 

Tbe  si^Eniaf,  or  Jbaal  im/aef, 
tarna  the  Bntciior  put  of  the  hone ; 
it  ii  incgnLirij  concave,  and  pr^ 
Bcnti  a  deep  depnuion  towards  ita 
centre,  the  oanDu/oua,  which  givea 
attachment  to  tao  mnKlet,  the  eont- 
prtaor  Kui  and  imrUpr  au^^iifi  orit. 
Immediatelf  above  tbii  foMa  ii  tbe 
w/ro'OrAi^  Jbramem,  the  tfrmln^ 
e        '  tion  of  the  infra-orbital  canal,  trana- 

mitting  the  ■upcfiormaiillny  nerve, 
and  infn-orbital  arteiy;  and  above  the.  in&a-oibital  foramen,  the 
lower  toargin  of  the  orbit,  continnous  eitemallj'  with  the  rough  uti- 
cular  surface  of  the  malar  proceba,  and  internally  with  a  thick  ascend- 
ing plate,  tho  nasal  process.  Towards  the  middle  line  of  the  &ce  this 
surface  ifi  bounded  by  the  concave  bolder  of  the  opening  of  the  noae, 
which  is  projected  torwardt  at  its  inferior  termination  into  a  sharp 
process,  fbnning,  with  a  umilar  process  of  the  opposite  bone,  the  ho- 
ml  ipim.  Beneath  the  nasal  spine,  and  above  the  two  superior 
incisor  teeth,  is  a  slight  depression,  the  indtive,  or  niyr(i/i>nii.^«sa, 
whidi  gives  origin  to  the  depivsaor  labii  saperioris  alsque  nasi  muscle. 
The  myrtifbrm  fossa  ii  divided  from  the  canine  tosjo  by  a  perpen- 
dicnlsr  ridge,  corresponding  with  the  direction  of  the  mot  of  the  canina 
tooth.  The  inferior  boundary  of  the  facial  surbce  is  tbe  ^veolar 
process  which  contains  the  teeth  of  tbe  upper  jaw  ;  and  it  is  sepuated 
from  the  Ejgomatic  sui&ce  by  a  strong  projecting  eminence,  the  malar 


aat  of  tbe  tight  nde.  as  seen  from  the  lUefa] 
uuJ  lUT^ee  ;  the  deprcisioD  ia  which  the  flEUK 

\.  The  infix-orbital  fonmeo  i  it  i>  litnated  Inuoe. 
\.  The  iDfnorbiCBl  nosl,  levliDg  to  the  inba- 

s  conaviCf  forming  the  laterAl  boundsiy  of  the 
ai  ipine.  II,  The  ineuive^  ar  mfrtifbriD  fona. 
The  intonsl  iiorder  of  the  otbilsl  tui'ftice,  which 


y  The  two  bicuspidatL    t 
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articulated  skull  by  the  ethmoid,  palate,  lachrymal,  and  inferior  torbi- 
nated  bones.  The  cavity  of  the  antrum  is  somewhat  triangular,  corre- 
sponding in  shape  with  the  form  of  the  body  of  the  bone.  Upon  its 
inner  widl  are  numerous  grooyes,  lodging  branches  of  the  superior  max- 
illary nenre,  and  projecting  into  its  floor  several  conical  processes,  cofxe- 
spending  with  the  roots  of  the  first  and  second  molar  teeth.  In  front 
of  the  opening  of  the  antrum  is  the  strong  ascending  plate  of  the  nasal 
process,  marked  inferiorly  by  a  rough  horizontal  ridge  (crista  turbina- 
lis  inferior),  which  gives  attachment  to  the  inferior  turbinated  bone. 
The  concave  depression  immediately  above  this  ridge  corresponds  with 
the  middle  meatus  of  the  nose,  and  that  below  the  ridge  with  the  in- 
ferior meatus.  Between  the  nasal  process  and  the  opening  of  the 
antrum,  is  a  deep  groove  (sulcus  lachrymalis)  which  is  converted 
into  a  canal  by  the  lachrymal  and  inferior  turbinated  bone,  and  con- 
stitutes the  nasal  duct  The  superior  border  of  the  nasal  snrfece  is 
irregularly  cellular,  and  articulates  with  the  lachrymal  and  ethmoid 
bone  ;  the  pogterior  border  is  rough,  and  articulates  with  the  palate 
bone  ;  the  anterior  border  is  sharp,  and  forms  the  free  margin  of  the 
opening  of  the  nose ;  and  from  the  inferior  border  projects  inwards 
a  strong  horizontal  plate,  the  palate  process. 

The  posterior  sur/itoe  may  be  called  xygomaUc^  from  forming  part  of 
the  zygomatic  fessa ;  it  is  bounded  externally  by  the  malar  process,  and 
interncdly  by  a  rough  and  rounded  border,  the  tuberosity^  which  is 
pierced  by  a  number  of  small  foramina  (fommina  alveolaria  posteriora), 
giving  passage  to  the  posterior  dental  nerves  and  branches  of  the 
superior  dental  artery.  The  lower  part  of  this  tuberosity  presents  a 
rough  oval  surfece,  to  articulate  with  the  palate  bone,  and  immediately 
above  and  to  the  inner  side  of  this  articular  surface  a  smooth  groove, 
which  forms  part  of  the  posterior  palatine  canal.  The  superior  border 
is  smooth  and  rounded  to  form  the  lower  boundary  of  the  spheno- 
maxillary fissure,  and  is  marked  by  a  notch,  the  commencement  of  the 
infra-orbital  canal  The  inferior  boundary  is  the  alveolar  process, 
containing  the  two  last  molar  teeth. 

The  orbited  surface  is  triangular  and  thin,  and  constitutes  the  floor 
of  the  orbit.  It  is  bounded  internally  by  an  irregular  edge,  which 
articulates  with  the  palate,  ethmoid,  and  lachrymal  bone ;  posteriorly, 
by  the  smooth  border  which  enters  into  the  formation  of  the  spheno- 
maxillary fissure  ;  and,  anteriorly,  by  a  convex  margin,  partly  smooth 
and  partly  rough,  the  smooth  portion  forming  part  of  the  lower  margin 
of  the  orbit,  and  the  rough  articulating  with  the  malar  bone.  The 
middle  of  this  surfece  is  channelled  by  a  deep  groove  and  canal,  the 
infra-orbital,  which  terminates  at  the  infra-orbital  foramen  ;  and  near 
to  the  root  of  the  nasal  process  is  a  slight  depression,  marking  the 
origin  of  the  inferior  oblique  muscle  of  the  eyebeJl. 

The  four  processes  of  the  superior  maxillary  bone  are  the  nasal, 
malar,  alveolar,  and  palate. 

The  nasal  process  ascends  by  the  side  of  the  nose,  to  which  it  forms 
the  kteral  boundary,  and  articulates  with  the  frontal  and  nasal  bone. 
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By  its  external  BurfiM^  it  gives  attachment  to  the  levator  labii  sape^ 
rioris  abeque  nasi,  and  to  the  orbicularis  palpebrarum  muscle.  Its 
internal  sur&ce  contributes  to  form  the  inner  waH  of  the  nares,  and  is 
marked  transversely  by  a  horizontal  ridge  (crista  turbinalis  superior) 
which  divides  it  into  two  portions,  one  above  the  ridge  irregular  and 
uneven,  for  giving  attachment  to  and  completing  the  cells  of  the  la^ 
teral  mass  of  the  ethmoid  ;  the  other  below,  smooth  and  concave,  cor- 
responding with  the  middle  meatus.  The  posterior  border  is  thick 
and  hollowed  into  a  groove  for  the  nasal  duct.  The  margin  of  the 
nasal  process,  which  is  continuous  with  the  lower  border  of  the  orbit, 
is  sharp  and  marked  by  a  small  tuberele  which  serves  as  a  guide  to 
the  introduction  of  the  knife  in  the  operation  for  fistula  lachrymalis. 

The  malar  process,  large  and  irregular,  is  situated  at  the  angle  of 
separation  between  the  fecial  and  zygomatic  surfEbces,  and  presents  a 
triangular  surfEice  for  articulation  with  the  malar  bone. 

The  alveolar  process  forms  the  lower  margin  of  the  bone ;  it  is 
spongy  and  cellular  in  texture,  and  excavated  into  deep  holes  for  the 
reception  of  eight  teeth. 

The  palate  process  is  thick  and  strong,  and  projects  horizontally 
inwards  fix>m  the  inner  sur&ce  of  the  body  of  the  bone.  Superiorly, 
it  is  concave  and  smooth,  and  foims  the  floor  of  the  nares ;  inferiorly, 
it  is  also  concave  but  uneven,  and  assists  in  the  formation  of  the  roof 
of  the  palate*  This  sur£Eu:e  is  marked  by  a  deep  groove,  which  lodges 
the  posterior  palatine  nerve  and  artery.  Its  internal  edge  is  raised 
into  a  ridge  (crista  nasalis),  which,  with  a  corresponding  ridge  in  the 
opposite  bone,  forms  a  groove  for  the  reception  of  the  vomer.  The  pro* 
longation  of  this  ridge  forwards  beyond  the  level  of  the  fecial  surfece 
of  the  bone  is  the  nasal  spine*  At  the  anterior  extremity  of  its  nasal 
surfece  is  a  foramen,  which  leads  into  a  canal  formed  conjointly  by 
the  two  superior  maxillary  bones,  the  anterior  palatine  canal.  The 
termination  of  this  canal  is  situated  immediately  behind  the  incisor 
teeth,  hence  it  is  also  named  the  incisive  foramen.  Associated  with 
the  incisive  openings  and  canal  are  two  smaller  canals,  the  naso-pakir 
tine,  which  transmit  the  naso-palatine  nerves.  These  canals  are 
situated  in  the  walls  of  the  incisive  canal,  and  terminate  inferiorly  in 
that  canal,  either  by  separate  openings  or  conjoined. 

Devdopment, — By  four  centres ;  one  for  the  anterior  part  of  the 
palate,  and  incisive  portion  of  the  alveolar  process  (the  permanence  of 
this  piece  constitutes  the  intermaxillary  bone  of  animals) ;  one  for  that 
portion  of  the  bone  lying  internally  to  the  infra-orbital  canal  and  fora- 
men; one  for  that  portion  lying  externally  to  the  groove  and  canal ; 
and  one  for  the  palate  process.  The  superior  maxillary  bone  is  one  of 
the  earliest  to  shew  signs  of  ossification,  this  process  beginning  in  the 
alveolar  process,  and  being  associated  with  the  early  development  of 
teeth.  The  early  development  of  the  alveolar  process,  and  the  conse- 
quent fusion  at  this  point  of  the  original  pieces,  explains  the  diffi- 
culties which  have  been  felt  by  anatomists  in  determining  the  precise 
number  of  the  ossifying  centres. 
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Articuiaiions, — With  nine  bones,  viz. ;  with  two  of  the  cranium 
and  with  all  the  bones  of  the  face  excepting  the  inferior  maxillary. 
These  are,  the  frontal  and  ethmoid,  nasal,  lachrymal,  malar,  inferior 
turbinated,  palate,  vomer,  and  its  fellow  of  the  opposite  side. 

AUachmerU  of  musdes. — To  nine ;  orbicularis  palpebrarum,  obliquns 
inferior  oculi,  levator  labii  superioris  alseque  nasi,  levator  labii  supe- 
rioris  proprius,  levator  anguli  oris,  compressor  nasi,  depressor  labii 
superioris  alaeque  nasi,  buccinator,  masseter. 

Lachrymal  Bones — (os  ung^uis,  fipom  an  imagined  resemblance  to 
a  finger  nail).     The  lachrymal  is  a  thin  oval-shaped  plate  of  bone, 
situated  at  the  anterior  and  inner  angle  of  the  orbit.     It  may  be  di- 
vided into  an  external  and  internal  sur&ce 
and  four  borders.      The  external  surface  is 
smooth  and  marked  by  a  vertical  ridge,  the  ^<  34.* 

lachrymal  crest,  into  two  portions,  one  of  4^, 

which  is  flat  and  enters  into  the  formation 
of  the  orbit,  hence  may  be  called  the  orbital 
portion  ;  the  other  is  concave,  and  lodges  the 
lachrymal  sac,  hence  the  lachrymal  portion. 
The  crest  is  expanded  inferiorly  into  a  hook- 
shaped  process  (hamulus  lachrymalis)  which 
forms  part  of  the  outer  boundary  of  the  fossa 
lachrymalis.  The  internal  surface  is  uneven 
and  completes  the  anterior  ethmoid  cells,  it 
assists  also  in  forming  the  wall  of  the  nasal 

fossae  and  nasal  duct.    The  four  borders  articulate  with  adjoining 
bones. 

Development, — By  a  single  centre  appearing  in  the  early  part  of  the 
third  month. 

Articulations, — With  four  bones  ;  two  of  the  cranium,  frontal  and 
ethmoid ;  and  two  of  the  &ce,  superior  maxillary,  and  inferior  tur^ 
binated  bone. 

AUatknunt  of  Musdes, — To  one  muscle,  the  tensor  tarsi,  and  to  an 
expansion  of  the  tendo  oculi,  the  former  arising  from  the  orbital  sur- 
fiu%,  the  other  being  attached  to  the  lachrymal  crest. 

Malar  Bones — (mala,  the  cheek).  The  malar  (fig.  28)  is  the 
strong  quadrangular  bone  which  forms  the  prominence  of  the  cheek. 
It  is  divisible  into  an  external  and  internal  surfiice  and  four  processes, 
the  firontal,  orbital,  maxillary,  and  zygomatic.    The  external  surface  is 

*  The  lackrvmal  bone  of  the  right  side,  viewed  upon  its  external  or  orbital 
soxface.  1.  The  orbital  portion  of  the  bone.  2.  llie  lachrjrmal  portion ;  the 
prominent  ridge  between  these  two  portions  is  the  crest.  3.  The  lower  ter- 
mination of  the  crest,  the  hamulus  lachrymalis.  4.  The  superior  border  which 
articulates  with  the  frontal  bone.  5.  llie  posterior  border,  which  articulates 
with  the  ethmoid  bone.  6.  The  anterior  border  which  articulates  with  the  su- 
perior maxillary  bone.  7*  The  border  which  articulates  with  die  inferior  tur- 
Dini^ed  bone. 
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smooth  and  convex,  and  pierced  by  Bereral  small  openings  which  give 
passage  to  filaments  of  the  temporo-malar  nerve  and  minute  arteries. 
The  ifUemal  suifaee  is  concave,  partly  smooth  and  partly  rough; 
smooth  where  it  forms  part  of  the  temporal  fossa,  and  rough  where  it 
articulates  with  the  superior  maxillary  bone. 

The  /ronial  prooeu  ascends  perpendicularly  to  form  the  outer 
border  of  the  orbit,  and  to  articulate  with  the  external  angular  process 
of  the  firontal  bone.  The  oriitalpnoesa  is  a  thick  plate,  which  projects 
inwards  firom  the  firontal  process,  and  unites  with  the  great  ala  of  the 
sphenoid  to  constitute  the  outer  wall  of  the  orbit  It  is  pierced  by 
several  small  foramina  for  the  passage  of  temporo-malar  filaments  of 
the  superior  maxiUary  nerve.  The  mtusillaty  process  is  broad,  and 
articulates  with  the  superior  maxillaiy  bone.  The  zygomaUo  process^ 
narrower  than  the  rest,  projects  backwards  to  unite  with  the  zygoma 
of  the  temporal  bone. 

Developrnml. — By  a  single  centre ;  rarely  by  two  or  three.  In 
many  animals  the  malar  bone  is  permanently  divided  into  two  por- 
tions, orbital  and  malar*  Ossification  commences  in  the  malar  bone 
soon  after  the  vertebrae. 

Articulations. — With  four  bones ;  three  of  the  cranium,  firontal, 
temporal,  and  sphenoid ;  and  one  of  the  fiice,  the  superior  maxillary 
bone. 

AUachmeni  of  Musdes, — To  five ;  levator  labii  superioris  proprius, 
zygomaticus  minor  and  major,  masseter,  and  temporal. 

Fig.  25.*  Palatb  Bones.— The  palate  bones 

are  situated  at  the  posterior  part  of 
the  nares,  where  they  enter  into  the 
formation  of  the  palate,  the  side  of 
the  nose,  and  the  posterior  part  of  the 
floor  of  the  orbit ;  hence  they  might 
with  great  propriety  be  named  the  pa- 
lato-naso-orbital  bones.  Each  bone  re- 
sembles in  general  form  the  letter  L, 
and  is  divisible  into  a  horizontal  plate, 
a  perpendicular  plate,  and  a  pterygoid 
process  or  tuberosity. 

The  horizontal  plate  is  quadrilateral ; 
and  presents  two  surfaces,  one  superior, 
which  enters  into  the  formation  of  the 
floor  of  the  nares,  the  other  inferior, 
forming  the  posterior  part  of  the  hard  palate.     The  superior  surfaoe 

*  A  posterior  new  of  the  right  palate  bone  in  its  natural  position;  it  i» 
slightly  turned  to  one  side  to  obtain  a  sight  of  the  internal  surface  of  the  per- 
pendicular plate  (2).  I.  The  horizontal  plate  of  the  bone;  its  upper  or  nasal 
surface.  2.  The  perpendicular  plate ;  its  internal  or  nasal  surfue.  3,  10,  II. 
The  pterygoid  process  or  tuberosit]^.  4.  The  thick  internal  border  of  the  hori- 
zontal plater  wnich,  articulating  with  the  similar  border  of  the  opposite  bone. 
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is  concaye  and  rises  towards  the  middle  line,  where  it  unites  with  its 
fellow  of  the  opposite  side  and  fonns  part  of  a  crest  (crista  nasalis), 
which  articulates  with  the  yomer.  The  inferior  surface  is  uneven, 
and  marked  by  a  slight  transyerse  ridge,  to  which  is  attached  the 
tendinous  expansion  of  the  tensor  palati  muscle.  Near  to  its 
external  border  are  two  openings,  one  large  and  one  small,  the 
posterior  palatine  foramina ;  the  former  transmits  the  posterior  pala* 
tine  nerve  and  artery,  and  Uie  latter  the  middle  palatine  nerve.  The 
posterior  border  is  concave,  and  presents  at  its  inner  extremity  a 
sharp  point,  which  with  a  corresponding  point  in  the  opposite  bone 
constitutes  the  palaie  spine  for  the  attaclunent  of  the  azygos  uvulae 
muscle. 

The  perpendicular  plate  is  also  quadrilateral ;  and  presents  two  sur- 
^ices,  one  internal  or  nasal,  forming  a  part  of  the  wall  of  the  nares  ; 
the  other  external,  bounding  the  spheno-maxillary  fossa  and  antrum. 
The  internal  surface  is  marked  near  its  middle  by  a  horizontal  ridge 
(crista  turbinaUs  inferior),  to  which  is  united  the  inferior  turbinated 
bone,  and  at  about  half  an  inch  above  this  by  another  ridge  (crista 
turbinaliB  superior)  for  the  attachment  of  the  middle  turbinated  bone. 
The  concave  sor&ce  below  the  inferior  ridge  is  the  lateral  boundary 
of  the  inferior  meatus  of  the  nose ;  that  between  the  two  ridges  corre- 
sponds with  the  middle  meatus,  and  the  Bur£Etce  above  the  superior 
ridge  with  the  superior  meatus.  The  external  surface^  extremely  irre- 
gular, is  rough  on  each  side  for  articulation  with  neighbouring  bones, 
and  smooth  in  the  middle  to  constitute  the  inner  boundary  of  the 
spheno-maxillary  fossa.  This  smooth  surface  terminates  inferiorly  in 
a  deep  groove,  which  being  completed  by  the  tuberosity  of  the  su- 
perior maxillary  bone  and  pterygoid  process  of  the  sphenoid,  forms 
the  posterior  pcUaline  canal. 

Near  the  upper  part  of  the  perpendicular  plate  is  a  large  oval  notch 
completed  by  the  sphenoid,  the  spheno-pcUaime  foramen^  which  trans- 
mits the  spheno-palatine  nerves  and  artery,  and  serves  to  divide  the 
upper  extremity  of  the  bone  into  two  portions,  an  anterior  or  orbital, 
and  a  posterior  or  sphenoidal  portion.  The  orbital  portion  is  hollow 
within,  and  presents  five  surfaces  externally  ;  three  articular,  and  two 
free  ;  the  three  articular  are  the  anterior,  which  looks  forward  and 
articulates  with  the  superior  maxillary  bone,  internal  with  the  ethmoid, 
and  posterior  with  the  sphenoid.  The  free  surfaces  are  the  superior 
or  orbital,  wluch  forms  the  posterior  part  of  the  floor  of  the  orbit,  and 

fmnns  the  crista  nasalis  for  the  reception  oi  the  vomer.  5.  The  pointed  ^- 
cess,  which  with  a  similar  process  of  the  opposite  bone  forms  the  palate  spme. 
6.  The  horizontal  ridee  which  gives  attachment  to  the  inferior  turbmated  bone; 
the  concavity  below  tins  ridge  enters  into  the  formation  of  the  inferior  meatus, 
and  the  concavity  (2)  above  the  ridge  into  that  of  the  middle  meatus.  7.  The 
spheno-palatine  notch.  8.  The  ormtal  portion.  0.  The  crista  turbinalis  supe- 
rior for  the  middle  turbinated  bone.  10.  The  middle  facet  of  the  tuberosity, 
which  enters  into  the  formation  of  the  pterygoid  fossa.  The  facets  1 1  and  3 
articulate  with  the  two  pterygoid  plates,  1 1  with  the  internal,  and  3  with  the 
external. 


the   rileniBt,   wbich   looks   into   tlie 
qjheno-mBiillary  IbsBo. 

The  iphenindai  portion,  much,  smallet 
thsn  the  orbital,  has  threo  BurbceB, 
two  latsisl  and  one  superior.  The  ex- 
ternal Uteral  snr&ce  enters  into  the 
formation  of  the  apheno-maiillary  foa- 
sa.  the  internal  lateral  farme  part  of 
the  lateral  boundary  of  the  rare)  ;  and 
the  Bupenor  turlace  articulates  with 
the  under  port  of  the  hody  of  the  sphe- 
noid bone,  and  aeaiata  thd  spheDoidal 
spongy  bones  in  dosing  the  sphenoidal 
sinnees  This  portion  lakes  part  Id 
the  formation  of  the  pteiygo-palatine 

Tim  plerygotd  ftvcea  or  iuUnttig  of 
the  palate  bone  a  the  thick  and  rough  procesB  which  stands  backwards 
from  the  angle  of  union  of  the  horizontal  with  the  perpendicular  por- 
tion of  the  bone.  It  ia  ivceived  into  the  angular  fissure,  which  exists 
between  the  two  plates  of  the  pterygoid  process  at  their  inferior  extie- 
mity,  and  presents  three  snifecee :  one  concave  end  smooth,  which 
forms  part  of  the  pterygoid  fossa  ;  and  one  at  each  side  to  articulate 
with  the  pterygoid  plates.  The  anictior  face  of  this  process  is  rough 
and  articnlat«s  with  the  snperior  maxillary  bone. 

Daidopmftit — By  a  single  centre,  which  appears  tn  the  angle  of 
union  between  the  horiEontal  and  perpendicular  portiont  at  the  same 
time  with  ossification  in  the  veriebr^- 

.^rtica/aiiom.— With  six  bones  ;  two  of  the  cranium,  the  sphenoid 
and  ethmoid ;  and  four  of  the  iux,  the  aaperior  maxillary,  inferior 
turbinated  bone,  vomer,  and  the  palate  bone  of  the  oppo»te  aide. 

Attadment  of  Mmi^. — To  j^r ;  the  tensor  palati,  azygoe  uvula, 
internal  and  external  pterygoid. 

Ihfkrior  tubhinatbd  bonkb. — The  inferior  turbinated  or  spongy 
bone,  ia  a  thin  layer  of  light  and  porous  tone,  attached  to  the  crista 
turbinalis  inferior  at  the  inner  wall  of  the  nares,  and  projecting  in- 
wards towards  the  septum  narium.  The  inferior  turbinated  bone  is 
broad  in  front,  narrow  and  tapering  behind,  and  slightly  curled  upon 
itself,  so  as  to  bear  some  resemblMice  to  one  Talve  of^  bivalve  shell, 

*  The  perpendicular  T^te  cf  the  palate  bone  ieen  upon  Ir^  eif  emsl  or  spbeiKH 
maiillaty  HurfBce.    1.  The  rovcb  lurfscc  of  this  plate,  «hicL  uiiculatet  wl^ 

cansi,  completed  b7  the  tuheroutyof  tbciopenormaxiUaryhonc  and  pterygoid 
proceu.  The  rou^  aurface  to  the  left  of  the  canal  (i)  aiticulales  nitb  tbe 
mtcTDHl  pterygoid  plate.    3.  The  tpheno-ptdatine  oolchp    4.  s,  0,  Th«  orbUal 

don ;  a-  itA  orbital  faat ;  0.  ite  irULiIllary  facet,  to  articulare  with  th«  aupnior 
nUAiUaj;  batl«.  7  The  flphenoidaj  portioD  of  the  perpendicular  pLitv.  S.  Hh 
pterypud  piocoe  oi  mberoailj'  of  the  bime. 


VOMER.  49 

hence  its  designation  concha  inferior.  The  bone  presents  for  examina- 
tion a  convex  and  concave  sur&ce,  and  a  superior  and  inferior  border. 
The  conv^  surface  looks  inwards  and  upwfurd,  and  forms  the  inferior 
boundary  of  the  middle  meatus  naris  ;  it  is  marked  by  several  longi- 
tudinal grooves  for  branches  of  the  sphenopalatine  nerve  and  artery. 
The  concave  surface  looks  downwards  and  outwards,  and  constitutes 
the  roof  of  the  inferior  meatus.  The  superior  border  is  irregular  ;  it 
is  attached  to  the  crista  turbinalis  inferior  of  the  superior  maxillary 
bone  in  front,  to  the  same  crest  on  the  palate  bone  behind,  and  be- 
tween those  attachments  gives  off  two,  and  sometimes  three,  thin  and 
laminated  processes.  The  most  anterior  of  these  processes,  processus 
lachrymalisj  articulates  with  the  lachrymal  bone,  and  assists  in  com- 
pleting the  nasal  duct.  The  middle  process,  processus  maaciUaris^  de- 
scends and  assists  in  closing  the  antrum  maxillare ;  while  the  posterior, 
processus  ethmoidalis.,  which  is  often  wanting,  ascends  towards  the 
ethmoid  bone,  and  also  takes  part  in  the  closure  of  the  antrum  maxil- 
lare. The  inferior  border  is  rounded,  and  thicker  than  the  rest  of  the 
bone. 

DewHopmetd, — By  a  single  centre  which  appears  at  about  the  middle 
of  the  first  year. 

It  affords  no  attachment  to  muscles. 

Articulations. — Withybur  bones ;  the  ethmoid,  superior  maxillary, 
lachrymal,  and  palate. 

Vomer. — The  vomer  is  a  thin  quadrilateral  plate  of  bone,  forming 
the  posterior  and  inferior  part  of  the  septum  of  the  nares. 

The  superior  border  is  broad  and  expanded  to  articulate,  in  the 
middle  with  the  under  surface  of  the  body  of  the  sphenoid,  and  on 
each  side  with  the  processus  vaginalis  of  the  pterygoid  process.  The 
anterior  part  of  this  border  is  hollowed  into  a  sheath  for  the  reception 
of  the  rostrum  of  the  sphenoid.  The  inferior  border  is  thin  and 
irregular,  and  is  received  into  the  grooved  sununit  of  the  crista  nasaUs. 
The  posterior  border  is  sharp  and  free  and  forms  the  posterior  division 
of  the  two  nares.  The  anterior  border  is  more  or  less  deeply  grooved 
for  the  reception  of  the  central  lamella  of  the  ethmoid  and  cartilage  of 
the  septum.  This  groove  is  an  indication  of  the  early  constitution  of 
the  bone  of  two  lamellae,  united  at  the  inferior  border.  The  vomer  not 
unfrequently  presents  a  convexity  to  one  or  the  other  side,  generally 
it  is  said,  to  the  left. 

DevelopmeSir-'Bj  a  single  centre,  ^hich  makes  its  appearance  at 
the  same  time  with  those  of  the  vertebrae.  Ossification  begins  from 
below  and  proceeds  upwards.  At  birth  the  vomer  presents  the  form 
of  a  trough  in  the  concavity  of  which  the  cartilage  of  the  septum  nasi 
is  placed  ;  it  is  this  disposition  which  subsequently  enables  the  bone 
to  embrace  the  rostrum  of  the  sphenoid. 

The  vomer  has  no  muscles  attached  to  it. 

Articulations. — With  sie  bones ;  the  sphenoid,  ethmoid,  two  superior 
maxiUary,  and  two  palate  bones,  and  with  the  cartilage  of  the  septum. 
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Inferior  maxillary  bqne. — The  lower  jaw  is  the  arch  of  bone 
which  contains  the  inferior  teeth  ;  it  is  divisible  into  a  horizontal 
portion  or  body,  and  a  perpendicular  portion,  the  ramus,  at  each 
side. 

.  Upon  the  eaetermd  iuffaee  of  the  body  of  the  bone,  at  the  middle 
line,  and  extending  from  between  the  two  first  incisor  teeth  to  the 
chin,  is  a  slight  ridge,  crista  mentalist  which  indicates  the  point  of 
conjunction  of  the  lateral  halves  of  the  bone  in  the  young  subject,  the 
symphytw.  Immediately  external  to  this  ridge  is  a  depression  which 
gives  origin  to  the  depressor  labii  inferioris  muscle ;  and  corresponding 
with  the  root  of  the  lateral  incisor  tooth,  another  depression,  the 
•nonw/ofM,  for  the  levator  labii  inferioris.  Further  outwards  is  an 
oblique  opening,  the  metUal  foramen^  for  the  exit  of  the  inferior  dental 
nerve  and  artery,  and  below  this  foramen,  the  commencement  of  an 
oblique  ridge  which  runs  upwards  and  outwards  to  the  base  of  the 
coronoid  process  and  gives  attachment  to  the  depressor  anguli  oris, 
platysma  myoides,  and  buccinator  muscles.  Neu  to  the  posterior 
part  of  this  surfistoe  is  a  rough  impression  made  by  the  masseter 
muscle ;  and  immediately  in  front  of  this  kopression,  a  groove  may 
occasionally  be  seen  for  the  &cial  artery.  The  projecting  tuberosity 
at  the  posterior  extremity  of  the  lower  jaw,  at  the  point  where  the 
body  and  ramus  meet,  is  the  angle. 

Upon  the  internal  surface  of  the  body  of  the  bone  at  the  symphysis, 
are  two  small  pointed  tubercles ;  immediately  beneath  these,  two  other 
tubercles  less  marked  and  pointed,  beneath  them  a  ridge,  and  beneath 
the  ridge  two  rough  depressions  of  some  size.  These  four  points  give  at- 
tachment from  ubove  downwards  to  the  genio-hyo-glossi,  genio-hyoidei, 
part  of  the  mylo-hyoidei  and  to  the  digastric  muscles.  Running  out- 
wards into  the  body  of  the  bone  from  the  above  ridge  is  a  prominent  line, 
the  mylo-hyoidecm  ridge,  which  gives  attachment  to  the  mylo-hyoideus 
muscle,  and  by  its  extremity  to  the  pterygo-maxillary  ligament  and 
superior  constrictor  muscle.  Immediately  above  the  ridge,  and  by 
the  side  of  the  symphysis,  is  a  smooth  concave  surfi&ce,  which  cor- 
responds with  tfie  sublingual  gland  ;  and  below  the  ridge,  and  more 
externally,  a  deeper  fossa  for  the  submaxillary  gland. 

The  superior  border  of  the  body  of  the  bone  is  the  alveolar  process, 
furnished  in  the  adult  with  alveoli  for  sixteen  teeth.  The  inferior 
border  or  base  is  rounded  and  smooth  ;  thick  and  everted  in  front  to 
form  the  chin,  and  thin  behind  where  it  merges  in  the  angle  of  the 
bone. 

The  ramus  is  a  strong  square-shaped  process,  differing  in  direc- 
tion at  various  periods  of  life  ;  thus,  in  the  foetus  and  iufe,nt,  it 
is  almost  parallel  with  the  body ;  in  youth  it  is  oblique,  and  gradually 
increases  in  the  vertical  direction  until  manhood ;  in  old  age,  after 
the  loss  of  the  teeth,  it  again  declines  and  assumes  the  oblique 
direction.  Upon  its  external  surface  it  is  rough,  for  the  attachment  of 
of  the  masseter  muscle  ;  and  at  the  junction  of  its  posterior  border 
with  the  body  of  the  bone,  is  a  rough  tuberosity,  the  angle  of  the 


lower  JBw,  vhich  gives  altachmeDt  by  it>  inner  mugin  to  the  itjlo- 
maiiUaij  ligBmenl. 

The  npper  eitremicy  of  the  nunua  preKnta  two  proccuei,  Hpamtsd 

by  >  concaye  iweep,  tlio  sigmoid  imlcA.    The  anterior  ji  •'■- --• 

praxta;  it  ia  sharp  and 
pointed,  and  Divea  attach- 
ment by  its  inner  Bur&cr 
to  the  temporal  muscle.  Tht 

■    ■!  border  of  ■ 


noid  proceK 

its  lower  part  for  the  buc- 
cinator mnecle.  The  poile- 
rioF  process  ie  the  coadyle 
of  the  tower  jaw,  which  ia 
flattened  from  before  back- 
warde,  oblique  in  direction, 
and  smooth  upon  its  upper 
snrikce,  to  articulate  with 
the  glenoid  cavity  i^  the 
temporal  bene.      The  con- 


muscle.     The  si 

The  HternoZ  surface  of  the  ramua  ia  marked  near  its  centre  by  a 
iBige  oblique  fbismen,  the  inferior  dealai,  for  the  entrance  of  the 
infeiior  dental  artery  and  nerve  into  the  dental  canal.  Bounding  thia 
opening  is  a  sharp  margin,  to  which  ia  attached  the  Internal  lateral 
ligament,  and  passing  downwards  from  the  openmg  b  narrow  grooce 
which  lodges  the  mylo-hyoidean  nerre  with  a  small  artery  and  vein. 
To  the  uneven  sur&ce  above,  and  in  fixinl  of  the  inferior  dental  fora- 
men, ie  attached  the  temporal  mnscle,  and  to  that  below  it  the  internal 
pterygoid.  The  internal  surfece  of  the  nock  of  the  condyle  gives  at- 
tachment to  the  eitemal  pterygoid  muscle  ;  and  the  angle  lo  the 
Btylo-maxillary  ligament. 

DeeeUpmeni. — By  too  centres  ;  one  for  each  lateral  half,  the  two 
Bides  meeting  at  the  symphysis,  where  they  become  united.  The 
lower  jaw  ia  tho  earliest  of  the  bonea  of  the  skeleton  to  exhibit  ossifi- 
raXioa,  with  the  eiception  of  the  clavicle ;  ossific  union  of  the  sym- 
physis takes  place  during  the  first  year. 
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Artioulaiiofu. — With  the  glenoid  fossae  of  the  two  temporal  bones, 
through  the  medium  of  a  fibro-cartilage. 

Attachment  of  Musdes. — 'Yo  fourteen  pairs  ;  by  the  external  surfiEice 
commencing  at  the  symphysis,  and  proceeding  outwards,  —  levator 
labii  inferioris,  depressor  labii  inferioris,  depressor  anguli  oris,  pla- 
tysma  myoides,  buccinator,  and  masseter ;  by  the  internal  surface  also 
commencing  at  the  symphysis,  the  genio-hyo-glossus,  genio-hyoideus, 
mylo-hyoideus,  digastricus,  superior  constrictor,  temporal,  external 
pterygoid,  and  internal  pterygoid. 

Table  shewing  the  Points  of  Development,  Articulations,  and  Attach- 
ment of  Muscles,  of  the  Bones  of  the  Head. 


Attachment  of 

Occipital 
Parietal     , 

Deoelopment, 
7 
1 

Articulation, 
6 
5 

8»        musdes. 
13  pairs. 
1  muscle. 

Frontal     . 
Temporal  . 
Sphenoid   . 
Ethmoid    . 

2 
6 

12 
3 

12 
5 

12 
13 

3  pairs. 
14  muscles. 
12  pairs, 
none. 

Nasal 

1 

4 

none. 

Superior  maxillary 

liachrymal 

Malar 

6 

9 

4 
4 

9  muscles, 
1      ib. 
5      ib. 

Palate 

6 

4      ib. 

Inferior  turbinated 

4 

none. 

Vomer 

6 

none. 

Lower  jaw 

!          2 

2 

1 4  pairs. 

SUTURE 

s. 

The  bones  of  the  cranium  and  face  are  connected  with  each  other  by 
means  of  sutures  (sutura,  a  seam),  of  which  there  are  four  principal 
varieties, — serrated,  squamous,  harmonia,  and  schindylesis. 

The  serrated  suture  is  formed  by  the  union  of  two  borders  possessing 
serrated  edges,  as  in  the  coronal,  sagittal,  and  lambdoid  sutures.  In 
these  sutures  the  serrations  are  formed  almost  wholly  by  the  external 
table,  the  edges  of  the  internal  table  lying  merely  in  apposition. 

The  squamous  suture  (squama,  a  scale)  is  formed  by  the  overlapping 
of  the  bevelled  edges  of  two  contiguous  bones,  as  in  the  articulation 
between  the  temporal  and  lower  border  of  the  parietal.  In  this  suture 
the  approximated  sur&ces  are  roughened,  so  as  to  adhere  mechanically 
with  each  other. 

The  harmonia  suture  (&e*iv,  to  adapt)  is  the  simple  apposition  of 
contiguous  6ur£u;e8,  the  sur&ces  being  more  or  less  rough  and  reten- 
tive. This  suture  is  seen  in  the  connection  between  the  superior 
maxillary  bones,  or  of  the  palate  processes  of  the  palate  bones  with 
each  other. 
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The  schindylesis  suture  (fx**%"^i^*Sf  ^  fissure)  is  the  reception  of 
one  bone  into  a  sheath  or  fissure  of  another,  as  occurs  in  the  articula- 
tion of  the  rostrum  of  the  sphenoid  with  the  vomer,  or  of  the  latter 
with  the  perpendicular  lamella  of  the  ethmoid,  and  with  the  crista 
nasalis  of  the  superior  maxillary  and  palate  bones. 

The  serrated  suture' is  formed  by  the  interlocking  of  the  radiating 
fibres  along  the  edges  of  the  flat  bones  of  the  cranium  during  growth. 
When  this  process  is  retarded  in  the  in&nt  by  oyer  distention  of  the 
head,  as  in  hydrocephalus,  and  sometimes  without  any  such  apparent 
cause,  distinct  ossific  centres  are  developed  in  the  interval  between  the 
edges  ;  and,  being  surrounded  by  the  suture,  form  independent  pieces, 
which  are  called  ossa  triquetra,  or  ossa  Wormiana.  In  the  lambdoid 
suture  there  is  generally  one  or  more  of  these  bones ;  and,  in  a  beauti- 
ful adult  hydrocephalic  skeleton  in  the  possession  of  Mr.  Liston,  there 
are  upwards  of  one  hundred. 

The  coronal  suture  (fig.  28)  extends  transversely  across  the  vertex 
of  the  skull,  from  the  upper  part  of  the  greater  wing  of  the  sphenoid 
to  the  same  point  on  the  opposite  side ;  it  connects  the  frontal  with 
the  parietal  bones.  In  the  formation  of  this  suture  the  edges  of  the 
articulating  bones  are  bevelled,  so  that  the  parietal  rest  upon  the 
frontal  at  each  side,  and  in  the  middle  the  frontal  rests  upon  the 
parietal  bones ;  they  thus  afford  each  other  mutual  support  in  the 
consolidation  of  the  skull. 

The  soffittal  suture  (fig.  28)  extends  longitudinally  backwards 
along  the  vertex  of  the  skull,  from  the  middle  of  the  coronal  to  the 
apex  of  the  lambdoid  suture.  It  is  very  much  serrated,  and  serves  to 
unite  the  two  parietal  bones.  In  the  young  subject,  and  sometimes 
in  the  adult,  this  suture  is  continued  through  the  middle  of  the  frontal 
bone  to  the  root  of  the  nose,  under  the  name  of  the  frontal  suture. 
Ossa  triquetra  are  sometimes  found  in  the  sagittal  suture. 

The  lambdoid  suture  is  named  from  some  resemblance  to  the  Greek 
letter  A,  consisting  of  two  branches,  which  diverge  at  an  acute  angle 
from  the  extremity  of  the  sagittal  suture.  This  suture  connects  the 
occipital  with  the  parietal  bones.  At  the  posterior  and  inferior  angle 
of  the  parietal  bones,  the  lambdoid  suture  is  continued  onwards  in  a 
curved  direction  into  the  base  of  the  skull,  and  serves  to  unite  the 
occipital  bone  with  the  mastoid  portion  of  the  temporal,  under  the 
name  of  the  addUamentum  suturtB  lamhdoidalis.  It  is  in  the  lambdoid 
suture  that  ossa  triquetra  occur  most  frequently. 

The  squamous  suture  (fig.  28)  unites  the  squamous  portion  of  the 
temporal  bone  with  the  greater  ala  of  the  sphenoid  and  with  the 
parietal,  overlapping  the  lower  border  of  the  latter.  >  The  portion  of 
the  suture  which  is  continued  backwards  from  the  squamous  portion 
of  the  bone  to  the  lambdoid  suture,  and  connects  the  mastoid  portion 
with  the  posterior  inferior  angle  of  the  parietal,  is  the  additamantum 
suturtB  squamosa. 

The  additamentum  suturae  lamhdoidalis  and  additamentum  suturse 
squamosa,  constitute  together  the  mastoid  suture. 


AcroM  the  uppei  part  of  the  &ce  i>  an  incgular  sotnre,  the  traat- 
wrw,  which  connecls  the  frontal  bone  with  the  doibI,  auperioF  maiilkry, 

are  too  muinpDrtaiit  ta  deserve  particQlu  namea  or  deBcnptien. 

The  skull,  coniidered  as  a  whole,  is  dirisibla  into  fcoi  regions,— a 
lupeiioi  region,  or  rerlex  ;  a  lateral  region  ;  an  inferior  region,  or 
base ;  and  an  aoteriot  legion,  the  (ace. 


The  filiPBluOR  BBororj,  or  Terlei  of  the  skufl,  is  bounded  anterioriy 
by  the  frantal  eminences  ;  on  each  Bide  by  the  temporal  ridges  and 
parietal  eminences  ;  and  behind  bj  the  superior  curred  line  of  the 
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occipital  bone  and  occipital  protabetance  It  ii  croued  traniTenelj 
hj  the  connal  sutnic,  and  marked  from  before  backwards  b;  the 
a^ttal,  wbeh  temunateB  postenorlj  m  the  Umbdoid  auture.     N««r 


the  poeterior  extremity  of  the  regioDi  and  on  each  lide  of  the  sagittal 
■nture,  i>  the  parietal  Ibramen. 

Upon  the  inner,  or  antral  tiaface  of  this  legion  is  a  shallov 

groove,  extending  along  the  middle  line  from  before  baekwaids,  for 

the  superior  lon^tudinal  liniu  ;   on  either  lide  of  this  gnove  are 

*  The  cenbnl  Kuiaa  of  tlie  buf  of  the  ikuU.    i .  One  aide  of  the  anterior 

|ilit«  of  the  frontal  bone.    3.  llie  leuerwing  of  Ilie  ipbetuid.    3.  Theerirta 


'EiUar  po^nn  of  the  tphecoid  and 
angles  of  tbu  proceH  the  pHterior 


i  qmaU  irregular  opening  betweei 
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sevetal  small  fossae  for  the  Pacchionian  bodies,  and  farther  outwards 
digital  fossse  corresponding  with  the  convexities  of  the  convolutions 
and  numerous  ramified  markings  for  lodging  the  branches  of  the 
arteria  meningea  media. 

The  LATERAL  REGION  of  the  skuU  is  divisible  into  three  portions  ; 
temporal,  mastoid,  and  zygomatic. 

The  temporal  portion^  or  temporal  fossa^  is  bounded  above  and 
behind  by  the  temporal  ridge,  in  front  by  the  external  angular  process 
of  the  frontal  bone  and  by  the  malar  bone,  and  below  by  the  zygoma. 
It  is  formed  by  part  of  the  frontal,  great  wing  of  the  sphenoid,  parietal, 
squamous  portion  of  the  temporal,  malar  bone  and  zygoma,  and  lodges 
the  temporal  muscle  with  the  deep  temporal  arteries  and  nerves. 

The  mastoid  portion  is  rough,  for  the  attachment  of  muscles.  Upon 
its  posterior  part  is  the  mastoid  foramen,  and  below,  the  mastoid  pro- 
cess. In  front  of  the  mastoid  process  is  the  external  auditory  fora- 
men, surrounded  by  the  external  auditory  process  ;  and  in  front  of  this 
foramen  the  glenoid  cavity,  bounded  above  by  the  middle  root  of  the 
zygoma  and  in  front  by  its  tubercle. 

The  zygomatic  portion^  or  fossa,  is  the  irregular  cavity  below  the 
zygoma,  bounded  in  front  by  the  superior  maxillary  bone,  inter- 
nally by  the  external  pterygoid  plate,  above  by  part  of  the  great 
wing  of  the  sphenoid  and  squamous  portion  of  the  temporal  bone,  and 
by  file  temporal  fossa,  and  externally  by  the  zygomatic  arch  and  ramus 
of  the  lower  jaw.  It  contains  the  external  pterygoid,  with  part  of  the 
temporal  and  internal  pterygoid  muscle,  and  the  internal  maxillary 
artery  and  inferior  maxillary  nerve,  with  their  branches.  At  the 
bottom  of  the  zygomatic  fossa  are  two  fissures,  the  spheno- maxillary 
and  the  pterygo-maxillary.  The  spheno-maxillary  fissure  is  horizontal 
in  direction,  opens  into  the  orbit,  and  is  situated  between  the  great 
ala  of  the  sphenoid  and  the  superior  maxillary  bone.  It  is  completed 
externally  by  the  malar  bone.  The  pterygo-mjoxillary  fissure  is  verti- 
cal, and  descends  at  right  angles  from  the  extremity  of  the  preceding. 
It  is  situated  between  the  pterygoid  process  and  the  tuberosity  of  the 
superior  maxillary  bone,  and  transmits  the  internal  maxillary  artery. 
At  the  angle  of  junction  of  these  two  fissures  is  a  small  cavity,  the 
spheno-maxillary  fossa,  bounded  by  the  sphenoid,  palate,  and  superior 
maxillary  bones,  in  which  are  seen  the  openings  of  five  foramina, — 
the  foramen  lY>tundum,  spheno-pelatine,  pterygo-palatine,  posterior 
palatine,  and  Vidian.  It  lodges  MeckePs  ganglion  and  the  termina- 
tion of  the  internal  maxillary  artery. 

The  BASE  OF  THE  SKULL  presents  an  internal  or  cerebral,  and 
an  external  or  basilar  surface. 

The  cereal  surface  is  divisible  into  three  parts,  which  are  named 
the  anterior,  middle,  and  posterior  fossa  of  the  base  of  the  cranium. 
The  anterior  fossa  is  somewhat  convex  on  each  side,  where  it  cor- 
responds with  the  roofs  of  the  orbits  ;  and  concave  in  the  middle,  in 
the  situation  of  the  etlimoid  bone  and  the  anterior  part  of  the  body  of 
the  sphenoid.     The  latter  and  the  lesser  wings  constitute  its  posterior 
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boundary.  It  supports  the  anterior  lobes  of  the  cerebrom*  In  the 
middle  line  of  this  fossa,  at  its  anterior  part,  is  the  crista  gaUi^  im- 
mediately in  front  of  this  process,  the  foramen  cacum^  and  on  each 
side  the  cribriform  plaie,  with  its  foramina^  for  the  transmission  of  the 
filaments  of  the  ol&ctory  and  nasal  branch  of  the  ophthalmic  nerve. 
Farther  back  in  the  middle  line  is  the  processus  olivaris^  and  on  the 
sides  of  this  process  the  optic  foramina,  anterior  and  middle  cUnoid 
processes,  and  vertical  grooves  for  the  internal  carotid  arteries. 

The  middle  fossa  of  the  base,  deeper  than  the  preceding,  is  bounded 
in  front  by  the  lesser  wing  of  the  sphenoid  ;  behind,  by  the  petrous 
portion  of  the  temporal  bone  ;  and  is  divided  into  two  lateral  parts  by 
the  sella  turcica.  It  is  formed  by  the  posterior  part  of  the  body, 
great  ala,  and  spinous  process  of  the  sphenoid,  and  by  the  petrous  and 
squamous  portion  of  the  temporal  bones.  In  the  centre  of  this  fossa 
is  the  sella  turcica  which  lodges  the  pituitary  gland,  bounded  in 
front  by  the  anterior  and  middle  and  behind  by  the  posterior  cUnoid 
processes.  On  each  side  of  the  sella  turcica  is  the  carotid  groove 
for  the  internal  carotid  artery,  the  cavernous  plexus  of  nerves,  the 
cavernous  sinus,  and  the  orbital  nerves,  and  a  httle  farther  outwards 
the  following  foramina  from  before  backwards,  sphenoidal  fissure  (forsr 
men  lacemm  anterius)  for  the  transmission  of  the  third,  fourth,  three 
branches  of  the  ophthalmic  division  of  the  fifth,  and  the  sixth  nerve, 
and  ophthalmic  vein  ;  foramen  rotundum,  for  the  superior  maxillary 
nerve  ;  foramen  ovale,  for  the  inferior  maxillary  nerve,  arteria  menin- 
gea  parva,  and  nervus  petrosus  superficialis  minor  ;  foramen  spinosum, 
for  the  arteria  meningea  media  ;  foramen  laoerum  basis  cranii,  which 
gives  passage  to  the  internal  carotid  artery,  carotid  plexus,  and 
petrosal  branch  of  the  Vidian  nerve.  On  the  anterior  surfiice  of  the 
petrous  portion  of  the  temporal  bone  is  a  groove,  leading  to  a  fissured 
opening,  the  hUiius  FaUopiij  for  the  petrosal  branch  of  the  Vidian 
nerve  ;  and  immediately  beneath  this  a  smaller  foramen,  for  the 
nervus  petrosus  superficudis  minor.  Towards  the  apex  of  this  portion 
of  bone  is  the  notch  for  the  fifth  nerve,  and  below  it  a  slight  depres- 
sion for  the  Casserian  ganglion.  Farther  outwards  is  the  eminence 
which  marks  the  position  of  the  perpendicular  semi-circular  canal. 
Proceeding  from  the  foramen  spinosum  are  two  grooves  which  indicate 
the  course  of  the  trunks  of  the  arteria  meningea  media.  The  whole 
fossa  lodges  the  middle  lobes  of  the  cerebrum. 

The  posterior  fossa,  larger  than  the  other  two,  is  formed  by  the 
occipital  bone,  by  the  petrous  and  mastoid  portion  of  the  temporals, 
and  by  a  small  part  of  the  sphenoid  and  parietals.  It  is  bounded  in 
fix>nt  by  the  upper  border  of  the  petrous  portion  and  dorsum  ephippii, 
and  along  its  posterior  circumference  by  the  groove  for  the  lateral 
sinuses ;  it  gives  support  to  the  pons  Varolii,  medulla  oblongata  and 
cerebellum.  In  the  centre  of  this  fossa  is  the  foramen  magnum  bound- 
ed on  each  side  by  a  rough  tubercle,  which  gives  attachment  to  the 
odontoid  ligament,  and  by  the  anterior  condyloid  foramen.  In  front 
of  the  foramen  magnum  is  the  concave  surface  (clivus  Blumenbachii) 
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temallj  lo  the  ccnmnencement  of  the  intenial  jugular  vein  and  in* 
ternally  to  the  eighth  pair  of  neryes.  Converging  towards  this  fora- 
men from  behind  is  the  deep  groove  for  the  lateral  sinus,  and  from  the 
front  the  groove  for  the  inferior  petrosal  sinus. 

Behind  the  foramen  magnum  is  a  longitudinal  ridge,  which  gives 
attachment  to  the  fScdx  cerebelli,  and  divides  the  two  inferior  fossae  of 
the  occipital  bone  ;  and  above  the  ridge  is  the  internal  occipital  pro- 
tuberance and  the  transverse  groove  lodging  the  lateral  sinus. 

The  extffmal  surface  of  the  base  of  the  skull  is  extremely  irregular. 
From  before  backwards  it  is  formed  by  the  palate  processes  of  the 
superior  maxillary  and  palate  bones  ;  the  vomer  ;  pterygoid,  spinous 
processes,  and  part  of  the  body  of  the  sphenoid  ;  under  sur£Eu;e  of  the 
squamous,  petrous,  and  mastoid  portion  of  the  temporals  ;  and  by  the 
occipital  bone.  The  palate  processes  of  the  superior  maxillary  and 
palate  bones  constitute  the  hiud  palate,  which  is  raised  above  the  level 
of  the  rest  of  the  base,  and  is  surrounded  by  the  alveolar  processes 
containing  the  teeth  of  the  upper  jaw.  At  the  anterior  extremity  of 
the  hard  palate,  and  directly  behind  the  front  incisor  teeth,  is  the 
itnierior  palatine  or  indnve  foramen^  the  termination  of  the  anterior 
palatine  canal,  which  contains  the  naso-palatine  ganglion,  and  trans- 
mits the  anterior  palatine  nerves.  At  the  posterior  angles  of  the 
palate  are  the  posterior  palatine  foranunoy  for  the  posterior  palatine 
nerves  and  arteries.  Passing  inwards  frcm  these  foramina  are  the 
transverse  ridges  to  which  are  attached  the  expansions  of  the  tensot 
palati  muscles,  and  at  the  middle  line  of  the  posterior  border  the  palai^ 
spine  which  gives  origin  to  the  azygos  uvulae.  The  hard  palate  is 
marked  by  a  crucial  suture,  which  distinguishes  the  four  processes  of . 
which  it  is  composed.  Behind,  and  above  the  hard  palate,  are  the 
posterior  nareA,  separated  by  the  vomer,  and  bounded  on  each  side  by 
the  pterygoid  processes.  At  the  base  of  the  pterygoid  processes  are 
the  pterygo-palatine  canals.  The  internal  pterygoid  plate  is  long  and 
narrow,  terminated  at  its  apex  by  the  hamula^  process,  and  at  its 
base  by  the  scaphoid  fossa.  The  external  plate  is  broad  ;  the  space 
between  the  two  is  the  pterygoid  fossa;  it  contains  part  of  the  internal 
pterygoid  muscle,  and  the  tensor  palati.  Externally  to  the  external 
pterygoid  plate  is  the  zygomatic  fossa.  Behind  the  nasal  fossae,  in  the 
middle  line,  is  the  under  surface  of  the  body  of  the  sphenoid,  and 
the  basilar  process  of  the  occipital  bone,  and,  still  further  back,  the 
foraiien  magnum.  At  the  base  of  the  external  pterygoid  plate,  on 
each  side,  is  ihe/oramen  ovaUy  and  behind  this  the  faravnen  spinosum 
with  the  prominent  spine  which  gives  attachment  to  the  internal 
lateral  ligament  of  the  lower  jaw  and  the  laxator  tympani  muscle. 
Running  outwards  from  the  apex  of  the  spinous  process  of  the 
sphenoid  bone,  is  the  fissura  Olaseri,  which  crosses  the  glenoid 
fossa  transversely,  and  divides  it  into  an  anterior  smooth  surface, 
bounded  by  the  eminentia  articularis,  for  the  condyle  of  the  lower  jaw, 
and  a  posterior  rough  surface  for  a  part  of  the  parotid  gland.  Behind 
the  foramen  ovale  and  spinosum,  is  the  irregular  fissure  between  the 
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spinous  process  of  the  sphenoid  bone  and  the  petrous  portion  of  the 
temporal,  the  foramen  lacerum  anterius  basis  cranii,  which  lodges  the 
internal  carotid  artery  and  Eustachian  tube,  and  in  which  the  carotid 
t)ranch  of  the  Vidian  nerve  joins  the  carotid  plexus.  Following  the 
direction  of  this  fissuro  outwards  is  the  foramen  for  the  Eustachian  tube, 
and  that  for  the  tensor  tympani  muscle,  separated  from  each  other  by 
the  processus  cochleariformis.  Behind  the  fissure  is  the  pointed  pro- 
cess of  the  petrous  bone  which  gives  origin  to  the  levator  palati  muscle, 
and,  externally  to  this  process,  the  carotid  foramen  for  the  transmission 
of  the  internal  carotid  artery  and  the  ascending  branch  of  the  superior 
cervical  ganglion  of  the  sympathetic ;  and  behind  the  carotid  foramen, 
the  foramen  lacerum  posterius  and  jugular  fossa.  Externally,  and 
somewhat  in  front  of  the  latter,  is  the  styloid  process,  and  at  its  base 
the  vaginal  process.  Behind  and  at  the  root  of  the  styloid  process  is 
the  stylo-mastoid  foramen,  for  the  &cial  nerve  and  stylo-mastoid 
artery,  and  further  outwards  the  mastoid  process.  Upon  the  inner 
side  of  the  root  of  the  mastoid  process  is  the  digastric  fossa  ;  and  a 
little  &rther  internally,  the  occipital  groove.  On  either  side  of  the 
foramen  magnum,  and  near  its  anterior  circumference,  are  the  con- 
dyles of  the  occipital  bone.  In  front  of  each  condyle,  and  piercing  its 
base,  is  the  anterior  condyloid  foramen  for  the  hypoglossal  nerve,  and 
directly  behind  the  condyle  the  irregular  fossa  in  which  the  posterior 
condyloid  foramen  is  situated.  Behind  the  foramen  magnum  are  the 
two  curved  lines  of  the  occipital  bone,  the  spine,  and  protuberance, 
with  the  rough  surfaces  for  the  attachment  of  musdes. 

The  Face  is  somewhat  oval  in  contour,  uneven  in  sur&ce,  and 
excavated  for  the  reception  of  two  principal  organs  of  sense, — the  eye 
and  the  nose.  It  is  formed  by  part  of  the  frontal  bone  and  by  the 
bones  of  the  &ce.  Superiorly  it  is  bounded  by  the  frontal  eminences ; 
beneath  these  are  the  superciliary  ridges,  converging  towards  the  nasal 
tuberosity ;  beneath  the  superciliary  ridges  are  the  suprarorbital  ridges, 
terminating  externally  in  the  external  border  of  the  orbit,  and  intei^ 
naUy  in  the  internal  border,  and  presenting  towards  their  inner  third 
the  suprarorbital  notch,  for  the  supra-orbital  nerve  and  artery.  Be- 
neath the  supra-orbital  ridges  are  the  openings  of  the  orbits.  Between 
the  orbits  is  the  bridge  of  the  nose,  overarching  the  anterior  nares ;  and 
on  each  side  of  this  opening  the  canine  fossa  of  the  superior  maxillary 
bone,  the  infra-orbital  foramen,  and  still  farther  outwards  the  pro* 
minence  of  the  malar  bone  ;  at  the  lower  margin  of  the  anterior  nares 
is  the  nasal  spine,  and  beneath  this  the  superior  alveolar  arch  contain- 
ing the  teeth  of  the  upper  jaw.  Forming  the  lower  boundary  of  the 
&ce  is  the  lower  jaw,  containing  in  its  alveolar  process  the  lower 
teeth,  and  projecting  inferiorly  to  form  the  chin ;  on  either  side  of  the 
chin  is  the  mental  foramen.  If  a  perpendicular  line  be  drawn  from 
the  inner  third  of  the  supra-orbital  ridge  to  the  inner  third  of  the 
body  of  the  lower  jaw,  it  will  be  found  to  intersect  three  openings ; — 
the  supra-orbital,  infra-orbital,  and  mental,  each  giving  passage  to  a 
facial  branch  of  the  fifth  nerve. 
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ORBITS. 


The  orbiis  are  two  quadrilateral  hollow  cones,  situated  in  the  upper 
part  of  the  face,  and  intended  for  the  reception  of  the  eye-balls,  with 
their  muscles,  yessels,  and  nerves,  and  the  lachrymal  glands.  The  cen- 
tral axis  of  each  orbit  is  directed  outwards,  so  that  the  axes  of  the  two 
continued  into  the  skull  through  the  optic  foramina,  would  intersect 
over  the  middle  of  the  sella  turcica.  The  superior  boundary  of  the 
orbit  is  formed  by  the  orbital  plate  of  the  frontal  bone,  and  by  part  of 
the  lesser  wing  of  the  sphenoid ;  the  inferior^  by  part  of  the  malar 
bone  and  by  the  orbital  processes  of  the  superior  maxillary  and  palate 
bone ;  the  internal  by  the  lachrymal  bone,  the  os  plunum  of  the 
ethmoid  and  part  of  the  body  of  the  sphenoid  ;  and  the  external,  by 
the  orbital  process  of  the  malar  bone  and  the  great  ala  of  the  sphenoid  ; 
these  may  be  expressed  more  clearly  in  a  tabular  form : — 

Frontal. 
Sphenoid  (lesser  wing). 


Malar.  Lachrymal. 

Sphenoid  (greater  wing).  Orbit.  Ethmoid  (os  planum). 

Sphenoid  (body). 


Malar. 

Superior  maxillary. 

Palate. 

There  are  mne  openings  communicating  with  the  orbit : — the  optic, 
for  the  admission  of  the  optic  nerve  and  ophthalmic  artery  ;  the  sphe- 
noidal fissure,  for  the  transmission  of  the  third,  fourth,  the  three 
branches  of  the  ophthalmic  division  of  the  fifth  and  the  sixth  nerve, 
and  the  ophthalmic  vein ;  the  spheno-maxillary  fissure,  for  the  passage 
of  the  superior  maxillary  nerve  and  artery  to  the  opening  of  entrance 
of  the  infra-o'Hjital  caned;  temporo-malar  foramina — two  or  three 
small  openings  in  the  orbit£d  process  of  the  malar  bone,  for  the  passage 
of  filaments  of  the  orbital  branch  of  the  superior  maxillary  nerve  ;  an- 
terior  and  posterior  ethmoidal  foramina  in  the  suture  between  the  os 
planum  and  frontal  bone,  the  former  transmitting  the  nasal  nerve  and 
anterior  ethmoidal  artery,  and  the  latter  the  posterior  ethmoidal  artery 
and  vein  ;  the  opening  of  the  nasal  duct ;  and  the  supra-orbital  notdi 
or  foramen,  for  the  supra-orbital  nerve  and  artery. 

NASAL    FOS&£. 

The  nasal  fossae  are  two  irregular  cavities,  situate  in  the  middle  of 
the  &ce,  and  extending  from  before  backwards.  They  are  bounded 
above  by  the  nasal  bones,  ethmoid,  and  sphenoid ;  below  by  the  palate 
processes  of  the  superior  maxillary  and  palate  bones ;  externallt/  by  the 


Mtperior  maiilUr;,  Inciiryinal,  inferiar  turbinated,  ethmoid,  palate,  and 
intenul  pterygoid  pUle  of  the  sphenoid ;  and  the  tvo  fossa:  are  sepa- 
mted  h;  the  lomer  and  the  perpendicular  lamella  of  the  ethmoid. 
Theae  ma;  be  more  cleaijj  eipieued  in  a  laholai  form  -. — 
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Each  nasal  fossa  is  divided  into  three  iiregular  longitudinal  passages, 
or  meabtiea,  by  three  processee  of  bone,  whicb  project  from  its  outer 
watl|tlie  snperior,  middle,  and  inferior  turbinated  bones;  the  supe- 
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nor  and  middle  turbinated  bones  being  processes  of  the  ethmoid,  and 
the  inferior  a  distinct  bone  of  the  face.  The  superior  mecUus  occupies 
the  superior  and  posterior  part  of  each  fossa ;  it  is  situated  between  the 
superior  and  middle  turbinated  bones,  and  has  opening  into  it  three 
foramina,  vis,  the  opening  of  the  posterior  ethmoid  cells,  the  opening 
of  the  sphenoid  cells,  and  the  splieno-palatine  foramen.  The  middle 
meatus  is  the  space  between  the  middle  and  inferior  turbinated  bones ; 
it  also  presents  three  foramina,  the  opening  of  the  frontal  sinuses,  of 
the  anterior  ethmoid  cells,  and  of  the  antrum.  The  largest  of  the 
three  passages  is  the  inferior  meatus^  which  is  the  space  between  the 
inferior  turbinated  bone  and  the  floor  of  the  fossa ;  in  it  there  are  two 
foramina,  the  termination  of  the  nasal  duct,  and  one  opening  of  the 
anterior  palatine  canaL  The  nasal  fossae  commence  upon  the  face  by 
a  large  irregular  opening,  the  anterior  nares,  and  terminate  posteriorly 
in  the  two  posterior  nares. 

TEBTH. 

Man  is  provided  with  two  successions  of  teeth ;  the  first  are  the 
teeth  of  chUdhood,  they  are  called  temporeury,  deciduous,  or  milk  teeth ; 
the  second  continue  until  old  age,  and  are  named  permanent. 

The  permanent  teeth  are  thirty-two  in  number,  sixteen  in  each  jaw ; 
they  are  divisible  into  four  classes, — incisors^  of  which  there  are  four 
in  each  jaw,  two  central  and  two  lateral ;  canine,  two  above  and  two 
below;  bicuspid,  four  above  and  four  below;  and  molars,  six  above 
and  six  below. 

The  temporary  teeth  are  twenty  in  number ;  eight  incisors,  four  car 

galli  process  of  the  ethmoid.  The  groove  between  1  and  3  is  the  lateral  bound- 
ary <H  the  foramen  caecum.  4.  The  cribriform  plate  of  the  ethmoid.  5.  Part 
of  the  sphenoidal  cells.  6.  The  basilar  portion  of  the  sphenoid  bone.  Bones 
2,  4,  and  6,  form  the  superior  boundary  of  the  nasal  fossa.  7,  7-  The  articula- 
ting siirfiBce  of  the  palatine  process  of  the  si^erior  maxillary  bone.  The 
groove  between  7>  7*  u  the  lateral  half  of  the  incisive  canal,  and  the  dark  aper- 
ture in  the  groove  the  inferior  termination  of  the  left  naso-palatine  canid. 
8.  The  nasal  spine.  9.  The  palatine  process  of  the  palate  bone.  a.  The  su- 
^)erior  turbinated  bone,  marked  by  grooves  and  apertures  for  filaments  of  the 
olfactorv  nerve.  6.  The  superior  meatus,  e.  A  probe  passed  into  the  posterior 
ethmoidal  cells,  d.  The  opening  of  the  sphenoidal  cells  into  the  superior 
meatus,  e.  The  spheno-palatine  foramen.  /.  The  middle  turbinated  none. 
ft  g.  Tlie  middUe  meatus,  h.  A  probe  passed  into  the  infundibular  canid, 
feading  from  the  frontal  sinuses  and  anterior  ethmoid  cells;  the  triangular 
aperture  immediately  above  the  letter  is  the  oj;)ening  of  the  maxillary  smus. 
t.  The  inferior  turbmated  bone,  k,  Ar.  The  mferior  meatus.  /,  /.  A  probe 
passed  up  the  nasal  duct,  shewing  the  direction  ^f  that  canal.  The  anterior 
letters  g,  k,  are  placed  on  the  superior  maxillary  bone,  the  posterior  on  the 
palate  bone.  m.  The  internal  pterygoid  plate,  n.  Its  hamidar  process, 
o.  Tlie  external  pterygoid  plate,  p.  The  situation  of  the  opening  of  the  Eus- 
tachian tube.  q.  The  posterior  palatine  foramina,  the  letter  is  placed  on  the 
hard  palate,  r.  The  roof  of  the  left  orbit,  s.  The  optic  foramen,  t.  The 
KTOOve  for  the  last  turn  of  the  internal  carotid  artery  converted  into  a  foramen 
by  the  devdopment  of  an  osseous  communication  between  the  anterior  and 
middle  dinoid  processes,  v.  The  sella  turcica,  z.  The  posterior  clinoid 
process. 
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nine,  and  eight  molars.  The  temporary  molars  have  four  tubeicles, 
and  are  succeeded  by  the  permanent  bicuspides,  which  have  only  two 
tubercles. 

Each  tooth  is  divisible  into  a  crown,  which*  is  the  part  apparent 
above  the  gum ;  a  constricted  portion  around  the  base  of  the  crown, 
the  net^;  and  a  root  or  /ang^  which  is  contained  within  the  alveolus. 
The  root  is  invested  by  periosteum,  which  lines  the  alveolus,  and  is 
then  reflected  upon  the  root  of  the  tooth  as  &r  as  its  neck. 

The  incisor  teeth  (cutting  teeth)  are  named  from  presenting  a  sharp 
and  cutting  edge,  formed  at  the  expense  of  the  posterior  sur&ce.  The 
crown  is  flattened  from  before  backwards,  being  somewhat  convex  in 
front  and  concave  behind ;  the  neck  is  considerably  constricted,  and 
the  root  compressed  from  side  to  side;  at  its  apex  is  a  small  opening 
for  the  passage  of  the  nerve  and  artery  of  the  tooth. 

The  canine  teeth  (cuspidati)  follow  the  incisors  in  order  from  before 
backwards;  two  are  situated  in  the  upper  jaw,  one  on  each  side,  and 
two  in  the  lower.  The  crown  is  larger  than  that  of  the  incjsors,  con- 
vex before  and  concave  behind,  and  tapering  to  a  blunted  point 
The  root  is  longer  than  that  of  all  the  other  teeth,  compressed  at  each 
side,  and  marked  by  a  slight  groove. 

The  bUsuspid  teeth  (bicuspidati,  small  molars),  two  on  each  side  in 
each  jaw,  follow  the  canine,  and  are  intermediate  in  size  between 
them  and  the  molars.  The  crown  is  compressed  from  before  back- 
wards, and  surmounted  by  two  tubercles,  one  internal,  the  other  ex- 
ternal ;  the  neck  is  oval ;  the  root  compressed,  marked  on  each  side 
by  a  deep  groove,  and  bifid  near  its  apex.  The  teeth  of  the  upper 
jaw  have  a  greater  tendency  to  the  division  of  their  roots  than  those 
of  the  lower,  and  the  posterior  than  the  anterior  pair. 

The  molar  teeth  (multicuspidati,  grinders),  three  on  each  side  in 
each  jaw,  are  the  largest  of  the  permanent  set.  The  crown  is  quadri- 
lateral, and  surmounted  by  four  tubercles,  the  neck  large  and  round, 
and  the  root  divided  into  ^several  fangs.  In  the  upper  jaw  the  first 
and  second  molar  teeth  have  three  roots,  sometimes  four,  which  are 
more  or  less  widely  separated  from  each  other,  two  of  the  roots  being 
external,  the  other  internal.  In  the  lower  there  are  but  two  roots, 
which  are  anterior  and  posterior ;  they  are  flattened  from  behind  for- 
wards, and  grooved  so  as  to  mark  a  tendency  to  division.  The  third 
molars,  or  dentes  sapientiae,  are  smaller  than  the  other  two ;  they  pre- 
sent three  tubercles  on  the  surface  of  the  crown  ;  and  the  root  is  single 
and  grooved,  appearing  to  be  made  up  of  four  or  five  £EUig8  compressed 
together,  or  partially  divided.  In  the  lower  jaw  the  fiangs  are  fre- 
quently separated  to  some  distance  from  each  other,  and  much  curved, 
so  as  to  offer  considerable  resistance  in  the  operation  of  extraction.* 

Structure. — The  base  of  the  crown  of  each  tooth  is  hollowed  in  its 
interior  into  a  small  cavity  which  is  continuous  with  a  canal  passing 
through  the  middle  of  each  £uig.    The  cavity  and  canal,  or  canals, 

*  See  an  excellent  practical  work,  "  On  the  Structure,  Economy,  and  Pa- 
thology of  the  Teeth,^'  by  Mr.  Lintott. 
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constitute  the  cayitas  pulpae,  and  contain  a  soft  cellalo-vascular  oigan, 
the  pulp,  which  receives  its  supply  of  vessels  and  nerves  through  the 
small  opening  at  the  apex  of  each  root  Mr.  Nasmyth,  to  whose  inve»> 
tigations  science  is  so  much  indebted  for  our  present  knowledge  of  the 
intimate  structure  and  development  of  the  teeth,  has  observed  with 
regard  to  the  pulp,  that  it  is  composed  of  two  different  tissues,  vascular 
and  reticular,  the  former  being  an  intricate  web  of  minute  vessels  ter- 
minating in  simple  capillary  loops,  the  latter  a  network  of  nucleated 
cells  in  which  cdcareous  salts  are  gradually  deposited,  and  which  by 
a  systematic  continuance  of  that  process  are  gradually  converted  into 
ivory.  This  process  naturally  takes  place  at  the  sur&ce  of  the  pulp, 
and  as  the  pulp  is  thus  robbed  of.  its  cells,  new  cells  are  produced  by 
the  capillary  plexus  to  supply  their  place,  and  be  in  their  turn  simi- 
larly transformed. 

A  tooth  is  composed  of  three  distinct  structures,  ivory  or  tooth-bone, 
enamel,  and  a  cortical  substance  or  cementum.  The  ivory  consists  of 
very  minute,  tapering,  and  branching  fibres  embedded  in  a  dense 
homogeneous,  interfibrous  substance.  The  fibres  commence  by  their 
larger  ends  at  the  walls  of  the  cavitas  pulpae  and  pursue  a  radiating 
and  serpentine  course  towards  the  periphery  of  the  tooth,  where  they 
terminate  in  ramifications  of  extreme  minuteness.  These  fibres, 
heretofore  considered  to  be  hollow  tubuli,  have  been  shewn  by  Mr. 
Nasmyth  to  be  rows  of  minute  opake  bodies,  arranged  in  a  linear 
series  (baccated  fibres,  Nasmyth),  to  be,  in  feet,  the  nuclei  of  the 
ivory  cells,  the  interfibrous  substance  being  the  rest  of  the  cell  filled 
with  calcareous  matter.  In  the  natural  state  of  the  tooth  all  trace  of 
the  parietes  or  mode  of  connection  of  the  cells  is  lost,  but  after  steeping 
in  weak  acid  the  cellular  network  is  perfectly  distinct 

The  enamel  forms  a  crust  over  the  whole  exposed  surface  of  the 
crown  of  the  tooth  to  the  commencement  of  its  root ;  it  is  thickest 
over  the  upper  part  of  the  crown,  and  becomes  gradually  thinner  as  it 
approaches  the  neck.  It  is  composed  of  minute  hexagonal  crystalline 
fibres,  resting  by  one  extremity  against  the  sur&ce  of  the  ivory,  and 
constituting  by  the  other  the  free  surfiice  of  the  ■  crown.  The  fibres 
examined  on  the  &ce  of  a  longitudinal  section  have  a  waving  arrange- 
ment, and  consist,  like  those  of  ivory,  of  cells  connected  by  their  sur- 
&ce8  and  ends  and  filled  with  calcareous  substance.  When  the  latter 
is  removed  by  weak  acid  the  enamel  presents  a  delicate  cellular  net- 
work of  animal  matter. 

The  cortical  substance,  or  cementum,  (substantia  ostoidea,)  forms  a 
thin  coating  over  the  root  of  the  tooth,  from  the  termination  of  the 
enamel  to  the  opening  in  the  apex  of  the  £uig.  In  structure  it  is 
analogous  to  bone,  and  is  characterized  by  the  presence  of  numerous 
calcigerous  cells  and  tubuli.  The  cementum  increases  in  thickness 
with  the  advance  of  age,  and  gives  rise  to  those  exostosed  appear- 
ances occasionally  seen  in  the  teeth  of  very  old  persons,  or  in  those 
who  have  taken  much  mercury.  In  old  age  the  cavitas  pulpae  is  often 
found  filled  up  and  obliterated  by  osseous  substance  analogous  to  the 
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cementum.  Mr.  Naamyth  has  shewn  that  this,  like  the  other  struc- 
tures composing  a  tooth,  is  formed  of  cells  having  a  reticular  arrange- 
ment. 

DevdopmerU, — ^The  development  of  the  teeth  in  the  human  subject 
has  been,  successfully  investigated  by  Mr.  Goodsir,  to  whose  interest- 
ing researches  I  am  indebted  for  the  following  narrative  :* — 

The  inquiries  of  Mr.  Ooodsir  commenced  as  early  as  the  sixth  week 
after  conception,  in  an  embryo,  which  measured  seven  lines  and  a  half 
in  length  and  weighed  fifteen  grains.  At  this  early  period  each  upper 
jaw  presents  two  semicircular  folds  around  its  circumference  ;  the 
most  external  is  the  true  lip ;  the  internal,  the  rudiment  of  the  palate ; 
and  between  these  is  a  deep  grooFe,  lined  by  the  common  mucous 
membrane  of  the  mouth.  A  litde  later,  a  ridge  is  developed  from  the 
floor  of  this  groove  in  a  direction  from  behind  foirnrards,  this  is  the 
rudiment  of  the  external  alveolus ;  and  the  arrangement  of  the  appear- 
ances from  without  inwards  at  this  period  is  the  following: — Most 
extemaUy  and  fonning  the  boundary  of  the  mouth,  is  the  &jp  ;  next 
we  find  a  deqt  groove^  which  separates  the  lip  from  the  friture  jaw ; 
then  comes  the  external  <dveclar  ridge;  fourthly,  another  groove,  in 
which  the  germs  of  the  teeth  are  developed,  the  jprimitioe  deadal 
groove ;  fiMly,  a  rudiment  of  the  internal  alveolar  ridge;  and, 
sixthly,  the  rudiment  of  the  future  pakUe  bounding  the  whole  in- 
ternally. At  the  seventh  week  the  germ  of  the  first  deciduous  molar 
of  the  upper  jaw  lias  made  its  appearance,  in  the  form  of  a  '^  simple, 
free,  granular  papilla  **  of  the  mucous  membrane,  projecting  from  the 
floor  of  the  primitive  dental  groove ;  at  the  eighth  week,  the  pe^illa 
of  the  canine  tooth  is  developed ;  at  the  ninth  week,  the  papillae  of  the 
four  incisors  (the  middle  preceding  the  lateral)  appear;  and  at  the 
tenth  week  the  papilla  of  the  second  molar  is  seen  behind  the  anterior 
molar  in  the  primitive  dental  groove.  So  that  at  this  early  period, 
viz.  the  tenth  week,  the  papillae  or  geims  of  the  whole  ten  deciduous 
teeth  of  the  upper  jaw  are  quite  distinct.  Those  of  the  lower  jaw  are 
a  little  more  tardy ;  the  papilla  of  the  first  molar  is  merely  a  slight 
bulging  at  the  seventh  week,  and  the  tenth  papilla  is  not  apparent 
until  the  eleventh  week. 

From  about  the  eighth  week  the  primitive  dental  groove  becomes 
contracted  before  and  behind  the  first  deciduous  molar,  and  laminae  of 
the  mucous  membrane  are  developed  around  the  other  papillae,  which 
increase  in  growth  and  enclose  the  papillae  in  follicles  with  open 
mouths.  At  the  tenth  week  the  follicle  of  the  first  molar  is  com- 
pleted, then  that  of  the  canine;  during  the  eleventh  and  twelfth 
weeks  the  follicles  of  the  incisors  succeed,  and  at  the  thirteenth  week 
the  follicle  of  the  posterior  deciduous  molar. 

During  the  thirteenth  week  the  papOlae  undergo  an  alteration  of 
form,  and  assume  the  shape  of  the  teeth  they  are  intended  to  repre- 

*  "  On  th'e  Origin  and  Development  of  the  Pulps  and  Sacs  of  the  Human 
Teeth,*'  by  John  Goodsir,  jun.  inthe  Edinburgh  Medical  and  Surgical  Journal, 
January  1839. 
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sent.  And  at  the  same  time  small  membianoas  procesaes  are  de- 
veloped from  the  mouths  of  the  follicles  ;  these  processes  are  intended 
to  serve  the  purpose  of  opercula  to  the  follicles,  and  they  correspond 
in  shape  with  the  form  of  the  crowns  of  the  appertaining  teeth.  To 
the  follicles  of  the  incisor  teeth  there  are  two  opercula ;  to  the  canine, 
three ;  and  to  the  molars  a  number  relative  to  the  number  of  their 
tubercles,  either  four  or  five.  During  the  fourteenth  and  fifteenth 
weeks  the  opercula  have  completely  closed  the  follicles,  so  as  to 
convert  them  into  denial  sacs,  and  at  the  same  time  the  papillae  have 
become  pulps. 

The  deep  portion  of  the  primitive  dental  groove,  viz.  that  which  con- 
tains the  dental  sacs  of  the  deciduous  teeth,  being  thus  closed  in,  the 
remaining  portion,  that  which  is  nearer  the  surfece  of  the  gum,  is  still 
left  open,  and  to  this  Mr.  Goodsir  has  given  the  title  of  seixmdary 
denied  groove ;  as  it  serves  for  the  development  of  all  the  permanent 
teethe  with  the  exception  of  the  anterior  molars.  During  the  four- 
teenth and  fifteenth  weeks  small  lunated  inflections  of  the  mucous 
membrane  are  formed,  immediately  to  the  inner  side  of  the  closing 
opercula  of  the  deciduous  dental  follicles,  commencing  behind  the 
incisors  and  proceeding  onwards  through  the  rest ;  these  are  the 
rudiments  of  the  follicles  or  caviiies  of  reserve  of  the  four  permanent 
incisors,  two  permanent  canines,  and  the  four  bicuspides.  As  the 
secondary  dental  groove  gradually  closes,  these  foUicukr  inflections  of 
the  mucous  membrane  are  converted  into  closed  cavities  of  reserve^ 
which  recede  firom  the  sur&ce  of  the  gum  and  lie  iinmediately  to  the 
inner  side  and  in  close  contact  with  the  dental  sacs  of  the  deciduous 
teeth,  being  enclosed  in  their  submucous  cellular  tissue.  At  about  the 
fifth  month  the  anterior  of  these  cavities  of  reserve  dilate  at  their 
distal  extremities,  and  a  fold  or  papilla  projects  into  their  fundus, 
constituting  the  rudiment  of  the  germ  of  the  permanent  tooth  ;  at  the 
same  time  two  small  opercular  folds  are  produced  at  their  proximal  or 
small  extremities,  and  convert  them  into  true  dental  sacs. 

During  the  fifth  month  the  posterior  part  of  the  primitive  dental 
groove  behind  the  sac  of  the  last  deciduous  tooth  has  renuuned  open, 
and  in  it  has  developed  the  papilla  and  follicle  of  the  first  permanent 
molar.  Upon  the  closure  of  this  follicle  by  its  opercula,  the  secondary 
dental  groove  upon  the  summit  of  its  crown  forms  a  large  cavity  of 
reserve,  lying  in  contact  with  the  dental  sac  upon  the  one  side  and 
with  the  gum  upon  the  superficial  side.  At  this  period  the  deciduous 
teeth,  and  the  sacs  of  the  ten  anterior  permanent  teeth,  increase  so 
much  in  size,  without  a  corresponding  lengthening  of  the  jaws,  that 
the  first  permanent  molars  are  gradually  pressed  backwards  and 
upwards  into  the  maxillary  tuberosity  in  the  upper  jaw,  and  into  the 
base  of  the  oorouoid  process  of  the  lower  jaw ;  a  position  which  they 
occupy  at  the  eighth  and  ninth  months  of  fcetal  life.  In  the  in&nt  of 
seven  or  eight  months  the  jaws  have  grown  in  length,  and  the  first 
permanent  molar  returns  to  its  proper  position  in  the  dental  range. 
The  cavity  of  reserve,  which  has  been  previously  elongated  by  the 


68  GROWTH   OP  TBBTH. 

upward  movemoat  of  the  first  permanent  molar,  now  dilates  into  the 
cavity  which  that  tooth  has  just  quitted ;  a  papilla  is  developed  from 
its  fundus,  the  cavity  becomes  constricted,  and  the  dental  sac  of  the 
second  molar  tooth  is  formed,  still  leaving  a  portion  of  the  great 
cavity  of  reserve  in  connection  with  the  superficial  side  of  the  sac. 
As  the  jaws  continue  to  grow  in  length,  the  second  permanent  dental 
sac  descends  from  its  elevated  position  and  advances  forwards  into 
the  dental  range,  following  the  same  curve  with  the  first  permanent 
molar.  The  remainder  of  the  cavity  of  reserve,  already  lengthened 
backwards  by  the  previous  position  of  the  second  molar,  again  dilates 
for  the  last  time,  developes  a  papilla  and  sac  in  the  same  manner  with 
the  preceding,  and  forms  the  third  permanent  molar  or  wisdom  tooth, 
which  at  the  age  of  nineteen  or  twenty,  upon  the  increased  growth 
of  the  jaw,  follows  the  course  of  the  first  and  second  molars  into  the 
dental  range. 

From  a  consideration  of  the  foregoing  phenomena,  Mr.  Goodsir  has 
divided  the  process  of  dentition  into  three  natural  stages : — 1.  folli- 
cular ;  2.  saccular ;  3.  eruptive.  The  first,  or  follicular  stage^  he 
makes  to  include  all  the  changes  which  take  place  from  the  first 
appearance  of  the  dental  groove  and  papillae  to  the  closure  of  their 
follicles ;  occupying  a  period  which  extends  from  the  sixth  week  to 
the  fourth  or  fifth  month  of  intra-uterine  existence.  The  second,  or 
sacctdar  stage^  comprises  the  period  when  the  follicles  are  shut  sacs, 
and  the  included  papillae  pulps ;  it  commences  at  the  fourth  and  fifth 
months  of  intraruterine  existence,  and  terminates  for  the  median 
incisors,  at  the  seventh  or  eighth  month  of  infantile  life,  and  for 
the  wisdom  teeth  at  about  the  twenty-first  year.  The  third,  or 
eruptive  stage^  includes  the  completion  of  the  teeth,  the  eruption 
and  shedding  of  the  temporary  set,  the  eruption  of  the  permanent, 
and  the  necessary  changes  in  the  alveolar  processes.  It  extends 
'  from  the  seventh  month  till  the  twenty-first  year. 

"  The  anterior  permanent  mdar^''  says  Mr.  Ooodsir,  "  is  the  most 
remarkable  tooth  in  man,  as  it  forms  a  transition  between  the  milk 
and  the  permanent  set.'*  If  considered  anatomically,  t.  e.  in  its  de- 
velopment from  the  primitive  dental  groove,  by  a  papilla  and  follicle, 
'^  it  is  decidedly  a  milk  tooth  ;**  if  physiologically,  '^  as  the  most 
efficient  grinder  in  the  adult  mouth,  we  must  consider  it  a  permanent 
tooth."  **  It  is  a  curious  circumstance,  and  one  which  will  readily 
suggest  itself  to  the  surgeon,  that  laying  out  of  view  the  wisdom 
teeth,  which  sometimes  decay  at  an  early  period  from  other  causes, 
the  anterior  molars  ai*e  the  permanent  teeth  which  most  frequently 
give  way  first,  and  in  the  most  symmetrical  manner  and  at  the  same 
time,  and  frequently  before  the  milk  set.'* 

Growth  of  Teeth. — Immediately  that  the  dental  follicles  have  been 
closed  by  their  opercula,  the  pulps  become  moulded  into  the  form  of 
the  future  teeth ;  and  the  bases  of  the  molars  divided  into  two  or 
three  portions  representing  the  fiiture  fangs.  The  dental  sac  is  com- 
posed of  two  layers,  an  internal  or  vascular  layer,  which  was  originally 
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a  part  of  the  mucous  surface  of  the  mouth,  and  a  cellulo-fibrous  layer, 
analogous  to  the  corium  of  the  mucous  membrane.  Upon  the  forma- 
tion of  this  sac  by  the  closure  of  the  follicle,  the  mucous  membrane 
resembles  a  serous  membrane  in  being  a  shut  sac,  and  may  be  con- 
sidered as  consisting  of  a  tunica  propria,  which  invests  the  pulp ;  and 
a  tunica  reflexa,  which  is  adherent  by  its  outer  surface  with  the 
structures  in  the  jaw,  and  by  the  inner  surface  is  free,  being  separated 
from  the  pulp  by  an  intervening  cavity.  As  soon  as  the  moulding  of 
the  pulp  has  conunenced,  this  cavity  increases  and  becomes  filled 
with  a  gelatinous  granular  substance,  the  enamel  organ^  which  is 
adherent  to  the  whole  internal  sur£»:e  of  the  tunica  reflexa,  but  not 
to  the  tunica  propria  and  pulp.  At  the  same  period,  viz.  during  the 
fourth  or  fifth  month,  a  thin  lamina  of  ivory  is  formed  by  the  pulp, 
and  occupies  its  most  prominent  point :  if  the  tooth  be  incisor  or 
canine,  the  newly  formed  layer  has  the  figure  of  a  small  hollow  cone; 
if  molar,  there  will  be  four  or  five  small  cones  corresponding  with 
the  number  of  tubercles  on  its  crown.  These  cones  are  united  by 
the  formation  of  additional  layers,  the  pulp  becomes  gradually  sur- 
rounded and  diminishes  in  size,  evolving  fresh  layers  during  its 
retreat  into  the  jaws  until  the  entire  tooth  with  its  fangs  is  completed, 
and  the  small  cavitas  pulpae  of  the  perfect  tooth  alone  remains,  com- 
municating through  the  opening  in  the  apex  of  each  fang  with  the 
dental  vessels  and  nerves.  The  number  of  roots  appears  to  depend 
upon  the  number  of  nervous  filaments  sent  to  each  pulp.  When  the 
formation  of  the  ivory  has  commenced,  the  enamel  organ  becomes 
transformed  into  a  laminated  tissue,  corresponding  with  the  direction 
of  the  fibres  of  the  enamel,  and  the  crystalline  substance  of  the  enamel 
is  secreted  into  its  meshes  by  the  vascular  lining  of  the  sac. 

The  cemenium  appears  to  be  formed  at  a  later  period  of  life,  either 
by  a  deposition  of  osseous  substance  by  that  portion  of  the  dental  sac, 
which  continues  to  enclose  the  £EUig,  and  acts  as  its  periosteum,  or  by 
the  conversion  of  that  membrane  itself  into  bone  ;  the  former  supposi- 
tion is  the  more  probable. 

The  formation  of  ivory  commences  in  the  first  permanent  molar  pre- 
viously to  birth. 

JEruption, — When  the  crown  of  the  tooth  has  been  formed  and 
coated  with  enamel,  and  the  &ng  has  grown  to  the  bottom  of  its  socket 
by  the  progressive  lengthening  of  the  pulp,  the  formation  of  ivory, 
and  the  adhesion  of  the  ivory  to  the  contiguous  portion  of  the  sac,  the 
pressure  of  the  socket  causes  the  reflected  portion  of  the  sac  and  the 
edge  of  the  tooth  to  approach,  and  the  latter  to  pass  through  the  gum. 
The  sac  has  thereby  resumed  *  its  original  follicular  condition,  and 
has  become  continuous  with  the  mucous  membrane  of  the  mouth.  The 
opened  sac  now  begins  to  shorten  more  rapidly  than  the  fang  lengthens, 
and  the  tooth  is  quickly  drawn  upwards  by  the  contraction,  leaving  a 

*  Mr.  Nasjrmth  is  of  opinion  that  it  is  "  bv  a  proceu  of  absorption,  and  not 
of  disruption,  that  the  tooth  is  emancipated.*'  Medico-chirurgical  Transac- 
tions.    1839' 
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gpace  between  the  extremity  of  the  unfiiiiBhed  root  and  tbe  bottom  of 
the  socket,  in  which  the  growth  and  completion  of  the  £Eing  is  more 
speedily  effected. 

During  the  changes  which  have  here  been  described  as  taking  place 
among  the  dental  sacs  contained  within  the  jaws,  the  septa  between 
the  sacs,  which  at  first  were  composed  of  spongy  tissue,  soon  became 
fibrous,  and  were  afterwards  formed  of  bone,  which  was  developed 
from  the  sur&ce  and  proceeded  by  degrees  more  deeply  into  the  jaws, 
to  constitute  the  alveoli.  The  sacs  of  the  ten  anterior  permanent 
teeth,  at  first  enclosed  in  the  submucous  cellular  tissue  of  the  deciduous 
dental  sacs,  and  received  during  their  growth  into  crypts  situated 
behind  the  deciduous  teeth  advanced  by  degrees  beneath  the  &ngs  of 
those  teeth,  and  became  separated  from  them  by  distinct  osseous  al- 
veoli. The  necks  of  the  sacs  of  the  permanent  teeth,  by  which  they 
originally  communicated  with  the  mucous  lining  of  the  secondary 
groove,  still  exist,  in  the  form  of  minute  obliterated  cords,  separated 
from  the  deciduous  teeth  by  their  alveolus,  but  communicating  through 
a  minute  osseous  canal  with  the  fibrous  tissue  of  the  palate,  im- 
mediately behind  the  corresponding  deciduous  teeth.  **  These  cords 
and  foramina  are  not  obliterated  in  the  child,"  says  Mr.  Goodsir, 
^'  either  because  the  cords  are  to  become  useful  as  '  gnbernaada  "*  and 
the  canals  as  '  itinera  dentium ;  *  or,  much  more  probably,  in  virtue  of 
a  law,  which  appears  to  be  a  general  one  in  the  development  of  animal 
bodies,  viz.  ihai  parts,  or  organs^  which  have  once  acted  an  important 
part,  hotvever  atrophied  they  may  afterwards  become,  yet  never  alto- 
gether disappear,  so  long  as  they  do  not  interfere  toith  other  parts  or 
functions. ^^ 

Succession. — The  periods  of  appearance  of  the  teeth  are  extremely 
irregular ;  it  is  necessary,  therefore,  to  have  recourse  to  an  average, 
which,  for  the  temporary  teeth,  may  be  stated  as  follows,  the  teeth 
of  the  lower  jaw  preceding  those  of  the  upper  by  a  short  interval : — 

7th  month,  two  middle  incisors.        1 8th  month,  canine. 

9th  month,  two  lateral  incisors.        24th  month,  two  last  molares. 

]  2th  month,  first  molares. 

The  periods  for  the  permanent  teeth  are, 

6^  year,  first  molares.  10th  year,  second  bicuspides. 

7  th  year,  two  middle  incisors.  1 1th  to  1 2th  year,  canine. 

8th  year,  two  lateral  incisors.  12th  to  13th  year,  second  molares. 

9th  year,  first  bicuspides.  17th  to  21st  year,  last  molares. 

OS   HYOIDBS. 

The  OS  hyoides  forms  the  second  arch  developed  from  the  cranium, 
and  gives  support  to  the  tongue,  and  attachment  to  numerous  muscles 
in  the  neck.  It  is  named  from  its  resemblance  to  the  Greek  letter  o, 
and  consists  of  a  central  portion  or  bod}',  of  two  larger  comua,  which 
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project  backwards  from  the  body ;  and  two  lesser  comna,  which  ascend 
from  the  angles  of  miion  between  the  body  and  the  greater  comua. 

The  body  is  somewhat  quadrila- 
teral, rough  and  convex  on  its  ante- 
ro-8uperior  sur&ce,  by  which  it 
gives  attachment  to  muscles ;  con- 
cave and  smooth  on  the  postero-in- 
£erior  sur&ce,  by  which  it  lies  in 
contact  with  the  thyro-hyoidean 
membrane.  The  greater  comua  are 
flattened  from  above  downwards, 
and   terminated  posteriorly  by  a 

tubercle ;  and  the  lesser  comua,  conical  in  form,  give  attachment  to 
the  stylo-hyoid  ligaments.  In  early  age  and  in  the  adult,  the  cor- 
nua  are  connected  with  the  body  by  cartilaginous  surfaces  and  liga- 
mentous fibres ;  but  in  old  age  they  become  united  by  bone. 

Development. — Bjfive  centres,  one  for  the  body,  and  one  for  each 
comu.  Ossification  commences  in  the  greater  comua  during  the  last 
month  of  foetal  life,  and  in  the  lesser  comua  and  body  soon  after 
birth. 

AUcuAment  o/Musdes. — To  eleven  pairs;  sterao-hyoid,  thyro-hyoid, 
omo-hyoid,  pulley  of  the  digastricus,  stylo-hyoid,  mylo-hyoid,  genio- 
hyoid, genio-hyo-glossus,  hyo-glossus,  lingualis,  and  middle  constrictor 
of  the  pharynx.  It  also  gives  attachment  to  the  stylo-hyoid,  thyro- 
hyoid, and  hyo-epiglottic  ligaments,  and  to  the  thyro-hyoidean  mem- 
brane. 

THORAX  AND  UPPER  BXTRBMITY. 

The  bones  of  the  thorax  are  the  stemum  and  ribs ;  and,  of  the 
upper  extremity,  the  clavicle,  scapula,  humerus,  ulna  and  radius,  bones 
of  the  carpus,  metacarpus,  and  phalanges. 

Sternum. — ^The  stemum  (fig.  33)  is  situated  in  the  middle  line  of 
the  front  of  the  chest,  and  is  oblique  in  direction,  the  superior  end 
lying  within  a  few  inches '  of  the  vertebral  column,  and  the  inferior 
being  projected  forwards  so  as  to  be  placed  at  a  considerable  dbtance 
frt>m  the  spine.  The  bone  is  fiat  or  slightly  concave  in  firont,  and 
marked  by  five  transverse  lines  which  indicate  its  original  subdivision 
into  six  pieces.  It  is  convex  behind,  broad  and  thick  above,  flattened 
and  pointed  below,  and  is  divisible  in  the  adult  into  three  pieces, 
superior,  middle,  and  inferior. 

The  superior  piece  or  manubrium  is  nearly  quadrilateral ;  it  is  broad 
and  thick  above,  where  it  presents  a  concave  border  (incisura  semi- 

*  The  08  hyoides  seen  from  before.  1.  The  antero-superior,  or  convex  side 
of  the  body.  2.  The  great  comu  of  the  left  side.  3.  The  lesser  comu  of  the 
same  side.  The  comua  were  ossified  to  the  body  of  the  bone  in  the  specimen 
from  which  this  figure  was  drawn. 
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luDaris),  and  nairow  at  its  junction  with  the  middle  piece.  At  each 
superior  ang^e  is  a  deep  articular  depression  (incisura  clavicularis)  for 
the  clavicle,  and  on  either  side  two  notches,  for  the  articulation  of  the 
cartilage  of  the  first  rih,  and  one  half  of  the  second. 

The  middle  piece  or  body,  considerably  longer  than  the  superior,  is 
broad  in  the  middle,  and  somewhat  narrower  at  each  extremity.  It 
presents  at  either  side  six  articular  notches,  for  the  lower  half  of  the 
second  rib,  the  four  next  ribs,  and  the  upper  half  of  the  seventh. 
This  piece  is  sometimes  perforated  by  an  opening  of  various  magnitude 
resulting  from  arrest  of  development 

The  inferior  piece  (ensiform  or  xiphoid  cartilage)  is  the  smallest  of 
the  three,  often  merely  cartilaginous,  and  very  various  in  appearance, 
being  sometimes  pointed,  at  other  times  broad  and  thin,  and  at  other 
times  again,  perforated  by  a  round  hole,  or  bifid.  It  presents  a  notch 
at  each  side  for  the  articulation  of  the  lower  half  of  the  cartilage  of  the 
seventh  rib. 

Development, — By  a  variable  number  of  centres,  genendly  ten, 
namely,  two  for  the  manubrium ;  one  (sometimes  two)  for  the  first 
piece  of  the  body,  two  for  each  of  the  remaining  jpieces,  and  one  for 
the  ensiform  cartilage.  Ossification  commences  towards  the  end  of  the 
fifth  month  in  the  manubrium,  the  two  pieces  for  this  part  being 
placed  one  above  the  other.  At  about  the  same  time  the  <^ntres  for 
the  first  and  second  pieces  of  the  body  are  apparent ;  the  centres  for 
the  third  piece  of  the  body  appear  a  few  months  later,  and  those  for  the 
fourth  piece  soon  a£bpr  birth.  The  osseous  centre  for  the  ensiform 
cartilage,  is  so  variable  in  its  advent,  that  it  may  be  present  at  any 
period  between  the  third  and  eighteenth  year.  The  double  centres 
for  the  body  of  the  sternum  are  disposed  side  by  side  in  pairs,  and  it 
is  the  irregular  union  of  these  pairs  in  the  last  three  pieces  of  the  body 
that  gives  rise  to  the  large  aperture  occasionally  seen  in  the  sternum 
tow^s  its  lower  part  Union  of  the  pieces  of  the  sternum  com- 
mences from  below  and  proceeds  upwards ;  the  fourth  and  the  third 
unite  at  about  puberty,  the  third  and  the  second  between  twenty  and 
twenty-five,  and  the  second  and  the  first  between  twenty-five  and 
thirty.  The  ensiform  appendix  becomes  joined  to  the  body  of  the 
sternum  at  forty  or  fifty  years ;  and  the  manubrium  to  the  body  only 
in  very  old  age.  Two  small  pisiform  pieces  have  been  described  by 
Beclard  and  Breschet,  as  being  situated  upon  and  somewhat  behind 
each  extremity  of  the  incisura  semilunaris  of  the  upper  border  of  the 
manubrium.  These  pre-stemal  or  supra-sternal  pieces  which  are  by 
no  means  constant,  appear  at  about  the  thirty-fifth  year.  Beclaid 
considers  them  to  be  the  analogue  of  the  fourchette  of  birds,  and 
Breschet  as  the  sternal  ends  of  the  cervical  rib. 

Articulations, — With  sixteen  bones ;  viz.  with  the  clavicle  and  the 
seven  true  ribs,  at  each  side. 

Attachment  of  Musses, — To  nine  pairs  and  one  single  muscle ;  viz. 
to  the  pectoralis  major,  stemo-mastoid,  stemo-hyoid,  stemo-thyroid. 
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The  ribs  increase  in  length  fivni  the  finl  to  the  eighth,  whence  they 
again  diminish  to  the  twelfth;  in  hreadth  the;  diniininh  gradnaJIy 
from  Ibe  iirsl  to  the  last,  and  willi  the  exception  of  the  last  tn-o  are 
broadei  at  tie  anterior  than  Ht  the  posterior  end.  The  fint  rib  )» 
boiizontal  in  its  direction;  all  the  rest  are  oblique,  so  tbat  the  ante- 
rior eitremity  falls  considerably  below  Ihe  poaleiior.  Each  rib  pre- 
sents an  external  and  inleinBl  sui&ce,  a  superior  and  inferior  bolder, 

•  Ad  snterior  <iew  of  tht  Ihorai.    1.  The  luperior  pi«e  of  Che  i 
g.  Tht  middle  pte«.     3.  The  inferior  t' 
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tubercle  and  ridge,  for  the  coraco-clavicular  ligament.  The  opening 
for  the  nutritious  vessels  is  seen  upon  the  under  sorface  of  the  bone. 

DerelopmetU. — By  ttpo  centres ;  one  for  the  shaft  and  one  for  the 
sternal  extremity  ;  the  former  appearing  before  any  other  bone  of  the 
skeleton,  the  latter  between  fifteen  and  eighteen. 

ArHeukUions, — With  the  sternum  and  scapula. 

AUcuAment  of  Muscles, — ^To  six;  the  stemo-mastoid,  trapezius,  pec- 
toralis  major,  deltoid,  subclavius,  and  stemo-hyoid. 

Scapula. — ^The  scapula  is  a  flat  triangular  bone,  situated  upon  the 
posterior  aspect  and  side  of  the  thorax  occupying  the  space  from  the 
second  to  the  seventh  rib.  It  is  divisible  into  an  anterior  and  poste- 
rior surface,  superior,  inferior,  and  posterior  border,  anterior,  superior, 
and  inferior  angle,  and  processes. 

The  anterior  surface^  or  subscapular  fossa,  is  concave  and  irregular, 
and  marked  by  several  oblique  ridges  which  have  a  direction  upwards 
and  outwards.  The  whole  concavity  is  occupied  by  the  subscapularis 
muscle,  with  the  exception  of  a  small  triangular  portion  near  the  supe- 
rior angle.  The  posterior  suffaoe  or  dorsum  is  convex,  and  unequtdly 
divided  into  two  portions  by  the  spine ;  that  portion  above  the  spine 
is  the  supra-spinous  fossa ;  and  that  below,  the  infra-spinous  fossa. 

The  superior  border  is  the  shortest  of  the  three ;  it  is  thin  and  con- 
cave, and  terminated  at  one  extremity  by  the  superior  angle,  and  at 
the  other  by  the  coracoid  process.  At  .its  inner  termination,  and 
formed  partly  by  the  base  of  the  coracoid  process,  is  the  supra-scapular 
notch,  for  the  transmission  of  the  supra-scapular  nerve. 

The  inferior  or  axillary  border  is  thick,  and  marked  by  several 
grooves  and  depressions;  it  terminates  superiorly  at  the  glenoid 
cavity,  and  inferiorly  at  the  inferior  angle.  Immediately  below  the 
glenoid  cavity  is  a  rough  ridge,  which  gives  origin  to  the  long  head  of 
the  triceps  muscle.  Upon  the  posterior  surface  of  the  border  is  a  de- 
pression for  the  teres  minor ;  and  upon  its  anterior  surface  a  deeper 
groove  for  the  teres  major :  near  the  inferior  angle  is  a  projecting  lip, 
which  increases  the  surfietce  of  origin  of  the  latter  muscle. 

The  posterior  border  or  base,  the  longest  of  the  three,  is  turned  to- 
wards the  vertebral  column.  It  is  intermediate  in  thickness  between 
the  superior  and  inferior,  and  convex,  being  considerably  inflected  out- 
wards towards  the  superior  angle. 

The  anterior  angle  is  the  thickest  part  of  the  bone,  and  forms  the 
head  of  the  scapula ;  it  is  immediately  surrounded  by  a  constricted 
portion,  the  nedc.  The  head  presents  a  shallow  pyriform  articular  sur- 
&ce,  the  glenoid  cavity^  having  the  pointed  extremity  upwards ;  and  at 
its  apex  is  a  rough  depression,  which  gives  attachment  to  the  long 
tendon  of  the  biceps.  The  superior  angle  is  thin  and  pointed.  The 
inferior  angle  is  thick,  and  smooth  upon  the  external  surface  for  the 
origin  of  the  teres  major  and  for  a  large  bursa  over  which  the  upper 
border  of  the  latissimus  dorsi  muscle  plays. 

The  spine  of  the  scapula,  triangular  in  form,  crosses  the  upper  part  of 
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wliat  triangular  and  flat- 
laDsd  from  abore  down- 
wards; it  overiiangs  the 
glenoid  cavit;,  (he  upper 
snr&ce  being  rough  and 
subcutaneoos,  the  lower 
smooth  and  correBponding 
with  the  Bhoulder-joint. 
Near  its   eiliemity,   upon 

ova]  articular  surface,  for 
the  end  of  the  clavicle. 

The  eoronDuI  procen  is  a  thick,  round,  and  cuired  process  of  bone, 
arising  from  the  upper  port  of  the  neck  of  the  scapula,  and  overarching 
the  glenoid  caiit}'.  It  ts  about  two  inches  in  length  and  very  Strang ; 
it  gives  attachment  to  several  ligaments  and  muscles. 

ZfenelopmentM — By  six  centres;  one  for  the  bodjr,  one  fbr  the 
coracoid  process,  two  for  the  acromion,  one  for  the  inferior  angle,  and 
one  for  the  posterior  border.  The  ossiiic  centre  for  the  body  appears  in 
the  in&a-spinous  fossa  at  about  the  same  time  with  the  ossiBcation  of 
the  vertebrse ;  tor  the  coracoid  process  during  the  first  year ;  the  acro- 
mion process  at  puberty  ;  the  inferior  angle  in  the  fitWnth  year  ;  and 
the  posterior  border  at  seventeen  or  eighteen.     Union  between  the 
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78  HUMERUS. 

concoid  process  and  body  takes  place  during  the  fifteenth  year ;  the 
bone  is  not  complete  till  manhood. 

Arliculations. — With  the  clavicle  and  humerus. 

Attachment  of  Muscles, — To  sixteen ;  by  its  anterior  surface  to  the 
subscapularis ;  posterior  sur&ce,  supra-spinatus  and  infra-spinatas ; 
superior  border,  omo-hyoid ;  posterior  border,  levator  anguli  scapuls, 
rhomboideus  minor,  rhomboideus  major^  and  serratns  magnus ;  anterior 
border,  long  head  of  the  triceps,  teres  minor,  and  teres  major ;  upper 
angle  of  the  glenoid  cavity,  to  the  long  tendon  of  the  biceps ;  spine 
and  acromion,  to  the  trapezius  and  deltoid ;  coracoid  process,  to  the 
pectoralis  minor,  short  head  of  the  biceps,  and  coraco-brachialis. 
The  ligaments  attached  to  the  coracoid  process  are,  the  coracoid, 
coraco-clavicular,  and  coraco-humeral,  and  the  costo-coiacoid  mem- 
brane. 

Humerus. — The  humerus  is  a  long  bone  divisible  into  a  shaft  and 
two  extremities. 

The  superior  extremity  presents  a  rounded  head;  a  constriction  im- 
mediately around  the  base  of  the  head,  the  neck ;  a  greater  and  a  lesser 
tuberosity.  The  greater  tuberosity  is  situated  most  externally,  and  is 
separated  from  the  lesser  by  a  vertical  furrow,  the  Iddpitcd  ffroooe, 
which  lodges  the  long  tendon  of  the  biceps.  The  edges  of  this  groove 
below  the  head  of  the  bone  are  raised  and  rough,  and  are  called  the 
anterior  and  posterior  bicipital  ridge;  the  former  serves  for  the  in- 
sertion of  the  pectoralis  major  muscle,  and  the  latter  of  the  latissimus 
dorsi  and  teres  major. 

The  constriction  of  the  bone  below  the  tuberosities  is  the  surgical 
neck,  and  is  so  named,  in  contradistinction  to  the  true  neck,  from  be- 
ing the  seat  of  the  accident  called  by  surgical  writers  fracture  of  the 
neck  of  the  humerus. 

The  shqfl  of  the  bone  is  prismoid  at  its  upper  part,  and  flattened 
from  before  backwards  below.  Upon  its  outer  side,  at  about  its 
middle,  is  a  rough  triangular  eminence,  which  gives  insertion  to  the 
deltoid ;  and  immediately  on  each  side  of  this  eminence  is  a  smooth 
depression,  corresponding  with  the  two  heads  of  the  brachialis  anticus. 
Upon  the  inner  side  of  the  middle  of  the  shaft  is  a  ridge,  for  the  at- 
tachment of  the  coraco-brachialis  muscle ;  and  behind,  an  oblique  and 
shallow  groove,  which  lodges  the  musculo-spiral  nerve  and  superior 
profunda  artery.  The  foramen  for  the  medullary  vessels  is  situated 
upon  the  inner  sur&ce  of  the  shaft  of  the  bone  a  little  below  the 
coraco-brachial  ridge ;  it  is  directed  downwards. 

The  lotoer  extremity  is  flattened  from  before  backwards,  and  is  tei^ 
minated  inferiorly  by  a  long  articular  surfsice,  divided  into  two  parts 
by  an  elevated  ridge.  The  external  portion  of  the  articular  sur&ce  is 
a  rounded  protuberance,  eminentia  capitaia^  which  articulates  with  the 
cup-shaped  depression  on  the  head  of  the  radius  ;  the  internal  portion 
is  a  concave  and  pulley-like  surface,  trochleay  which  articulates  with 
the  ulna.     Projecting  beyond  the  articular  surface  on  each  side  are 
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the  txttrnal  and  Memal  eondnU,  the  Utter  being  coniidenbl;  llie 
longer  ;  and  raniiiiig  upwarda  {mm  the  cimdyleB  upon  the  harden  of 
the  bone  are  the  condyloid  ridgea,  of  wliich  the  eiternal  is  the  moit 

rminent.     Immediately  in  front  of  the  trochles  li  a  IDUlll  depreuioQ 
receiving  the  conmoid  praceea  of  the  ulna 
dnring  fleiion  of  the  fore-arm  ;  and  immedi-  ^'  '*■' 

Btely  behind  it  a  large  and  deep  fona,  for  con- 
taining the  olecranon  prooeat  in  eilenaion. 

the  shaft,  one  for  tbe  bead,  one  for  the  tu- 
beroaitiea,  one  for  the  eminenda  capjtata,  one 
for  the  trochlea,  and  one  G>r  eacn  condyle, 
the  internal  preceding  the  eitenul.  Onifica- 
tion  commence!  in  the  diaphyaia  of  the  hu- 
merus eoon  after  the  claTicle  ;  in  the  head  and 
toherositiei,  daring  the  second  and  third  years 
of  infantile  life  ;  in  tbe  eminentia  cspitata 
and  trochlea  dnring  the  third  and  eiith  yean  ; 
and  in  the  coadylee  during  the  twelf^  and 
fifteenth.     The  entire  bone  is  coneolidated  at 

ArlicidatiMu. — With  the  glenoid  csiity  of 
the  Kspul^  and  with  the  nlna  and  radine. 

Attadmait of  Mutda. — To  twenty-fiiur;  by 
the  greater  tnberowty  to  the  supra-Bpinatua,  jn- 
&»-Bpinatni,  and  teres  minor ;  lesMi  tnberosity, 
■ubscapulariB ;  anterior  bicipital  ridge,  pectonilii 
major ;  poaterioi  biapital  ridge  and  groove,  teres 
major  and  tatiisiaius  doni  ;  shaf^  eitemal  and 
internal  heads  of  the  triceps,  deltoid,  coiaco- 
brachialit,  and  brachialis  anticus ;  external  con- 
dyloid ridge  and  condyle  {ooHdi/ha  ezCnHoruu), 
extensois  and  aupinalora  of  the  fore-arm,  viz. 
■Dpinator  longus,  extentor  carpi  radialis  lon- 
gior,  extensor  carpi  radialis  brevior,  extentor 

eitensor  caipi  nlnaris,  Bnconea^  and  tnpinator  hreiia ;  internal  con- 
dyle {eondi^  jlexorita),  flexors  and  one  pronator,  viz.  pronator  ndii 
teres,  flexor  ca^i  ndialu,  palniaris  longus,  flcior  snbtimia  digitonim, 
and  flexor  carpi  ulnaris. 


la.  ThetrochlM.  13  The  eilimil  amdyle.  14.  The  intsmd  coadjlt.  I... 
TTie  ciWmsl  condyloid  ridge.  l6.  Tbe  Intnnal  condyloid  ndge.  17.  The 
tgiM  for  the  coronoid  procen  o(  the  olna. 


80  ULNA. 

Ulna. — The  ulna  is  tf  long  bone,  dWinble  into  a  shaft  and  two 
extremitieg.  The  upper  extremity  is  large,  and  forms  principally  the 
articulation  of  the  elbow ;  while  the  lower  extremity  is  small,  and 
excluded  from  the  wrist-joint  by  an  inter^articular  fibro-cartilage. 

The  superior  extremity  presents  a  semilunar  concavity  of  large  size, 
the  gr&Uer  sigmoid  not4^  for  articulation  with  the  humerus ;  and  upon 
the  outer  side  a  lesser  sigmoid  notch,  which  articulates  with  the  head 
of  the  radius.  Bounding  the  greater  sigmoid  notch  posteriorly  is  the 
olecranon  process ;  and,  overhanging  it  in  front,  a  pointed  eminence 
with  a  rough  triangular  base,  the  ooronoid  process.  Behind  the 
lesser  sigmoid  notch,  and  extending  downwards  on  the  side  of  the 
olecranon,  is  a  triangular  uneven  sur&ce,  for  the  anconeus  muscle ; 
and  upon  the  posterior  surface  of  the  olecranon  a  smooth  triangular 
sur&ce,  which  is  subcutaneous. 

The  shaft  is  prismoid  in  form,  and  presents  three  sur&ces, 
anterior,  posterior,  and  internal ;  and  three  borders.  The  anterior 
surface  is  occupied  by  the  flexor  profundus  digiterum  for  the  upper 
three-fourths  of  its  extent ;  and  below  by  a  depression,  for  the  pro- 
nator quadratus  muscle.  A  little  above  its  middle  is  the  nutritious 
foramen,  which  is  directed  upwards.  Upon  the  posterior  surface  at 
the  upper  part  of  the  bone  is  the  triangular  uneven  depression  for  the 
anconeus  muscle,  bounded  inferiorly  by  an  oblique  ridge  which  runs 
downwards  from  the  posterior  extremity  of  the  lesser  sigmoid  notch. 
Below  the  ridge  the  surface  is  marked  into  several  grooves,  for  the  at- 
tachment of  the  extensor  ossis  metacarpi,  extensor  secundi  intemodii, 
and  extensor  indicis  muscle.  The  internal  surfice  is  covered  in  for  the 
the  greater  part  of  its  extent  by  the  flexor  profundus  digitorum.  The 
anterior  border  is  rounded,  and  gives  origin  by  its  lower  fourth  to  the 
pronator  quadratus  ;  the  posterior  is  more  prominent,  and  affords  at- 
tachment to  the  flexor  carpi  ulnaris  and  extensor  carpi  ulnaris.  At 
its  upper  extremity  it  expands  into  the  triangular  subcutaneous  sur- 
&ce  of  the  olecranon.  The  eatemcd  or  radial  border  is  sharp  and  pro- 
minent, for  the  attachment  of  the  interosseous  membrane. 

The  lotoer  esetremUy  terminates  in  a  small  rounded  head,  capitulum 
ulwt,  from  the  side  of  which  projects  the  styloid  process.  The  latter 
presents  a  deep  notch  at  its  base  for  the  attachment  of  the  apex  of  the 
triangular  interarticular  cartilage,  and  by  its  point  gives  attachment  to 
the  internal  lateral  ligament.  Upon  the  posterior  surface  of  the  head 
is  a  groove,  for  the  tendon  of  the  extensor  carpi  ulnaris  ;  and  upon  the 
side  opposite  to  the  styloid  process  a  smooth  surface,  for  articulation 
with  the  side  of  the  radius. 

Development, — By  three  centres ;  one  for  the  shaft,  one  for  the  in- 
ferior extremity,  and  one  for  the  olecranon.  Ossification  commences 
in  the  ulna  shortly  after  the  humerus  and  radius  ;  the  two  ends  of  the 
bone  are  cartilaginous  at  birth.  The  centre  for  the  lower  end  appears 
at  about  the  fifth,  and  that  for  the  olecranon  about  the  seventh  year. 
The  bone  is  completed  at  about  the  twentieth  year. 

ArticukUions, — With  itoo  bones  ;  the  humerus  and  radius ;  it  is  se- 
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parated  &om  thfl  cnneifbTm  bone  of  the  caipua  bj  the  tn&Dgnlar  inter- 
articular  cartilage. 

Attadunenl  q^jMwofcs. — To  tadnt ;  by  the  olecranon,  to  the  trieepB 
extensor  cabili,  one  head  of  the  flexor  eerpi  ulnariB,  and  Che  an- 
coneus ;  b;  the  caronoid  ptoceas,  lo  the  bnichialis  ontkua,  pronator 
radii    teres,    tieior    Hublimis   digitorum.   and 
fleior  profiindua  digitorum  1  by  the  shaft,  to  Ry.  JB.* 

the  fleior  profiindua  digitonun,  fleior  carpi 
ulnarie,  pronator  qoadratne,  ancoaeus,  eiteuioi 
caipt  nlnaris,  eiteosor  oasie  malacarpi  pollicts, 
extensor    secundi  intemodii  poUicis,  and  ex- 


rotatory  bone 


RiDiuB. — The  radius  is  the  n 
of  the  fore-arm  ;  it  w  diiisible  in 
two  extremities :  oolike  the  ulna,  it*  upper 
extremity  ii  nnall,  and  merely  accessory  to  the 
fiicmation  of  the  elbaw-jainC ;  while  the  lower 
extremity  n  large,  and  tarras  almoat  solely  the 
joint  of  MS  wrist. 

The  mperior  extremHy  presents  a  rounded 
ieadf  dejnnaed  npon  its  upper  snr&ce  into  a 
shallow  cup.  Annmd  the  margin  of  the  head 
is  a  unooth  articolar  sui&ce,  which  ia  broad  on 
the  inner  ude,  when  it  artieulales  with  the 
leaaer  ugmoid  notch  of  the  nlna,  and  narrow 
in  the  rest  of  its  circumference,  to  play  in  the 
oitiicnlar  ligament.  Beneath  the  head  is  a 
round  constricted  mdc ;  and  beneath  the  neck, 
en  its  internal  Eiapect.  a  prominent  prcxxas,  the 
foleronf;.  The  surfiice  of  the  tuberosity  is 
partly  smooth,  and  partly  rough  \  rough  below, 
where  it  receiTes  the  attachment  of  the  tendon 
of  the  biceps  ;  and  smoath  above,  where  a  bursa 
is  interposed  between  the  tendon  and  the  bone. 

The  ihafi  III  the  bone  is  priimoid,  and  presents  thret 
Tlia  anttrior  nrrfaee  is  somewhat  concave  superiorly,  where  it  looges 
the  flexor  longus  pollicis  ;  and  flat  below,  where  it  supports  the  pro- 
nator quadratue.  At  about  the  upper  thiid  of  this  surface  is  the  nu- 
tritious laramen,  which  is  directed  npwarda.    Tbs  postei'wr  ivrfaet  is 
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dlAS.      3.  The  CTeater  sigmoid  notch.     3.  The 
which  the  head  of  the  ndiiu  is  BrldcuUted-    4.  Thi 

I.  Theihaflofll 


g.  The  uyloid  proccH.    i 
CT  utremitj  of  the  bone. 


front.    I.  The  ihsft  of  the 

The  shup  ridEH  u}>on  the 

Ih  the  orhicular  UguucnC. 
\i.  The  oblique  line.     II. 
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lonnd  aboTe,  where  it  supports  the  rapinator  brevis  mnaele,  and 
marked  bj  Betreial  shallow  oblique  grooyes  below,  which  afford  attach- 
ment to  the  extensor  muscles  of  the  thumb.  The  exlenud  surfacs  is 
rounded  and  convex,  and  marked  by  an  oblique  ridge^  which  extends 
from  the  tuberosity  to  the  styloid  process  at  the  lower  extremity  of 
the  bone.  Upon  the  inner  margin  of  the  bone  is  a  sharp  and  promi- 
nent crest,  which  gives  attachment  to  the  interosseous  membrane. 
The  lower  extremUy  of  the  radius  is  broad  and  triangular,  and  pro- 
vided with  two  articular  surfieu^s  ;  one  at  the  side  of  the  bone,  which 
is  concave  to  receive  the  rounded  head  of  the  ulna  ;  the  other  at  the 
extremity,  and  marked  by  a  dight  ridge  into  two  &cets,  one  exter- 
nal and  triangular,  corresponding  with  the  scaphoid  ;  the  other  square, 
with  the  semilunar  bone.  Upon  the  outer  side  of  the  extremity  is 
a  strong  conical  projection,  the  ttyhid  process,  which  gives  attachment 
by  its  base  to  the  tendon  of  the  supinator  longus,  and  by  its  apex  to 
the  external  lateral  ligament  of  the  wrist  joint.  The  inner  edge  of 
the  articular  surfiu^e  affords  attachment  to  the  base  of  the  inter-arti- 
cular cartilage  of  the  ulna. 

Immediately  in  front  of  the  styloid  process  is  a  groove,  which  lodges 
the  tendons  of  the  extensor  ossis  metacarpi  pollicis,  and  extensor  primi 
intemodii ;  and  behind  the  process  a  broader  groove,  for  the  tendons  of 
the  extensor  carpi  radialis  longior  and  brevier,  and  extensor  secundi 
intemodii ;  behind  this  is  a  prominent  ridge,  and  a  deep  and  narrrow 
groove,  for  the  tendon  of  the  extensor  indicis  ;  and  still  further  back 
part  of  a  broad  groove,  completed  by  the  ulna,  for  the  tendons  of  the 
extensor  communis  digitorum. 

Development, — By  Mree centres;  one  for  the  shaft,  and  one  for  each 
extremity.  Ossification  commences  in  the  shaft  soon  after  the  hu- 
merus, and  before  that  in  the  ulna.  The  inferior  centre  appears 
during  the  second  year,  and  the  superior  about  the  seventh.  The 
bone  is  perfected  at  twenty. 

Articulations, -"^With.  /our  bones  ;  humerus,  ulna,  scaphoid,  and 
semilunar. 

Attachment  of  Musdes. — To  nine ;  by  the  tuberosity  to  the  biceps  ; 
by  the  oblique  ridge  to  the  supinator  brevis,  pronator  radii  teres, 
flexor  sublimis  digitorum  and  pronator  quadratus ;  by  the  anterior 
sur&ce,  to  the  flexor  longus  polUcis  and  pronator  quadratus  ;  by  the 
posterior  surfisuse,  to  the  extensor  ossis  metacarpi  pollicis,  and  extensor 
primi  intemodii  ;  and  by  the  styloid  process,  to  the  supinator  longus. 

Carpus. — The  bones  of  the  carpus  are  eight  in  number  ;  they  are 
arranged  in  two  rows.  In  the  first  row,  commencing  from  the  radial 
side,  are  the  os  scaphoides,  semilunare,  cuneiforme,  pisiforme  ;  and  iu 
the  second  row,  in  the  same  order,  the  os  trapezium,  trapezoides,  os 
magnum  and  unciforme. 

The  Scaphoid  bone  is  named  from  bearing  some  resemblance  to 
the  shape  of  a  boat,  being  broad  at  one  end,  and  narrowed  like  a  prow 
at  the  opposite,  concave  on  one  side,  and  convex  upon  the  other.     It 


od  pointed  srinmiiy,  the  tuberoiity. 

d  tfae  bone  belong!,  let  tfae  itudent  hold 
it  horiioTitslly,  <a  lh>t  the  conrei  lurface  may  look  backward! 
(i.  «.  lowarda  himaelf),  and  the  ccmvei  border  nptrards :  the  broad 
extremity  will  indicate  Jlt  appiopriato  hand  ;  if  it  be  directed  to  the 
right,  the  bone  helongi  to  the  light ;  and  if  to  the  left,  to  the  left 


tar&»  with  the 


AniimlalioH*. — With  fiof  bone*  j 
ladiiu ;  b;  ita  concave  aarfoce,  with 
the  oe  luagaom  and  aemilunare  ; 
and  by  the  extremity  of  iU  upper 
or  donai  border,  with  the  trape- 
linni  and  trapeioidea. 

^Oachmenit, — By  iti  lubsnuity 
to  the  abductor  pollicia,  and  ante- 
rior annuhtr  ligament. 

The  BEHiLUNAB  bone  may  be 
known  by  having  n  creKentic  con- 
c»vity,  and  a  Mmewhat  creecantrii; 
otltline.  It  preienti  for  eiamina- 
tion  four  articalar  surface)  and  two 
extremitiei ;  the  artkalar  tur/ac»i 
ore,  one  eotioaw,  one  cotmir,  and 
two  taieral,  one  lateml  lurfnce  being 
creeeentie,  the  other  nearly  circn- 
lar,  and  divided  generally  into  two 
facet*.  The  artrtmilitt  are,  one 
dorial,  which  it  quadilateral,  flat, 
and  indented,  for  the  attachment 
of  ligaments  ;  the  other  palmar,  which  ij 
larger  liie. 

To  dflt«rmine  to  which  hand  it  belongt,  let  the  bone  be  held  per- 
pendicularly, 10  that  the  donal  or  flat  extremity  look  upwards,  and 
the  conrei  side  backward)  (towards  the  holder).     The  circular  lateral 


vei,  rounded,  and  of 


*  A  dJJigTHll  ihflwEna  the 
utached  to  the  itrliiil  procei 


!  of  the  1 


fllf    ulM.  '  f 

m  of  the  ulna,  and  to  the  insrgiD  of 
be  KAphoid  bone:  the  numenl  (^j 


I  c^ui.  with 


IT  bones.     T.  The  tt 


u  Willi  the  cBfpbl  bona. 


84  CUNBIFORMX. — TRAPBZIUM. 

surface  will  point  to  the  side  oonespondhig  with  the  hand  to  which 
the  hone  belongs. 

Articulations, — With  five  bones,  but  occasionally  with  only  four ; 
by  its  convex  surface,  with  the  radius  ;  by  its  concave  sur&ce,  with 
the  OS  magnum  ;  by  its  crescentic  lateral  fecet,  with  the  scaphoid  ; 
and  by  the  circular  surfieu^,  with  the  cuneiform  b<me  and  with  the 
point  of  the  unciform.  This  surface  is  divided  into  two  parts  by  a 
ridge  when  it  articulates  with  the  unciform  as  well  as  with  the  cunei- 
form bone. 

The  CUNEIFORM  bone,  although  somewhat  wedge-shaped  in  form, 
may  be  best  distinguished  by  a  circular  and  isolated  facet,  which  arti- 
culates with  the  pisiform  bone.  It  presents  for  examination  three  sur- 
faces, a  base,  and  an  apex.  One  surface  is  very  rough  and  irregular  ; 
the  opposite  forms  a  concave  articular  surffice,  while  the  third  is  partly 
rough  and  partly  smooth,  and  presents  that  circular  &cet  which  is 
characteristic  of  the  bone.  The  base  is  an  articular  snrfoce,  and  the 
apex  is  rough  and  pointed. 

To  distinguish  its  appropriate  hand,  let  the  base  be  directed  back- 
wards and  the  pisiform  &cet  upwards  ;  the  concave  articular  surfiu^ 
will  point  to  the  hand  to  which  the  bone  belongs. 

Articulations, — With  three  bones,  and  with  the  triangular  fibro- 
cartilage.  By  the  base,  with  the  semilunare  ;  by  the  concave  surface, 
with  the  unciforme  ;  by  the  circular  facet,  with  the  pisiforme  ;  and  by 
the  superior  angle  of  the  rough  surfiace,  with  the  fibro-cartilage. 

The  PISIFORM  bone  may  be  recognized  by  its  small  size,  and  by 
possessing  a  singular  articular  fsicet.  If  it  be  examined  carefully,  it 
will  be  observed  to  present  four  sides  and  two  extremities  ;  one  side 
is  articular,  the  smooth  facet  approaching  nearer  to  the  superior 
than  the  inferior  extremity.  The  side  opposite  to  this  is  rounded, 
and  the  remaining  sides  are,  one  slightly  concave,  the  other  slightly 
convex. 

If  the  bone  be  held  so  that  the  articular  {acet  shall  look  down- 
wards, and  the  extremity  which  overhangs  the  articular  &cet  forwards, 
the  concave  side  will  point  to  the  hand  to  which  it  belongs. 

Articulations. — With  the  cuneiform  bone  only. 

Attainments. — To  two  muscles,  the  flexor  carpi  ulnaris,  and  abduc- 
tor minimi  digiti ;  and  to  the  anterior  annular  ligament. 

The  TRAPEZIUM  (os  multangulum  majus)  is  too  irregular  in  form  to 
be  compared  to  any  known  object ;  it  may  be  distinguished  by  a  deep 
groove,  for  the  tendon  of  the  flexor  carpi  radialis  muscle.  It  is  some- 
what compressed,  and  may  be  divided  into  two  surfaces  which  are 
smooth  and  articular,  and  three  rough  borders.  One  of  the  articular 
surfaces  is  oval,  concave  in  one  direction,  and  convex  in  the  other 
(saddle-seat  shaped) ;  the  other  is  marked  into  three  facets.  One  of 
the  borders  presents  the  groove  for  the  tendon  of  the  flexor  carpi  rar 
dialis,  which  is  surmounted  by  a  prominent  tubercle  for  the  attach- 
ment of  the  annular  ligament ;  the  other  two  borders  are  rough  and 
form  the  outer  side  of  the  carpus.    The  grooved  border  is  narrow  at 
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one  extremity  and  broad  at  the  other,  where  it  presents  the  groove 
and  tubercle. 

If  the  bone  be  held  so  that  the  grooved  border  look  upwards  while 
the  apex  of  this  border  be  directed  forwards,  and'  the  base  with  the 
tubercle  backwards,  the  concavo-convex  sur&ce  will  point  to  the  hand 
to  which  the  bone  belongs. 

ArHculatiom. — With  fow  bones ;  by  the  concavo-convex  sur&ce, 
with  the  metacarpal  bone  of  the  thumb  ;  and  by  the  three  facets  of 
the  other  articular  sur&ce,  with  the  scaphoid,  trapezoid,  and  second 
metacarpal  bone. 

Attachments. — To  two  muscles,  abductor  poUicis  and  flexor  ossis 
metacarpi ;  and  by  the  tubercle,  to  the  annular  ligament. 

The  TRAPEZoiDBS  (os  multangulum  minus)  is  a  small,  oblong,  and 
quadrilateral  bone,  bent  near  its  middle  upon  itself  (bean-shaped).  It 
presents  four  articular  surfiEices  and  two  extremities.  One  of  the  sur- 
&ce8  is  concavo-convex,  i  e.  concave  in  one  direction,  and  convex  in 
the  other ;  another,  contiguous  to  the  preceding,  is  concave,  so  as  to  be 
almost  angular  in  the  middle,  and  is  often  marked  by  a  small  rough 
depression,  for  an  interosseous  ligament ;  the  two  remaining  sides  are 
yKo/,  and  present  nothing  remarkable.  One  of  the  two  extremities  is 
broad  and  of  large  size,  the  dorsal ;  the  other,  or  palmar,  is  small  and 
rough. 

If  the  bone  be  held  perpendicularly,  so  that  the  broad  extremity  be 
upwards,  and  the  concavo-convex  surface  forwards,  the  angular  con- 
cave sur&ce  will  point  to  the  hand  to  which  the  bone  belongs. 

ArticuUUions. — With  four  bones  ;  by  the  concavo-convex  surface, 
with  the  second  metacarpal  bone ;  by  the  angular  concave  surface, 
with  the  OS  magnum  ;  and  by  the  other  two  surfaces,  with  the  trape- 
zium and  scaphoid. 

AttackmetUs. — To  the  flexor  brevis  pollicis  muscle. 

The  OS  MAGNUM  (capitatum)  is  the  largest  bone  of  the  carpus,  and 
is  divisible  into  a  body  and  head.  The  head  is  round  for  the  greater 
part  of  its  extent,  but  is  flattened  on  one  side.  The  body  is  irregularly 
quadrilateral,  and  presents  four  sides  and  a  smooth  extremity.  Two 
of  the  sides  are  rough,  the  one  being  square  and  flat,  the  dorsal,  the 
other  rounded  and  prominent,  the  pahnar ;  the  other  two  sides  are 
articular,  the  one  being  concave,  the  other  convex.  The  extremity  is 
a  triangular  articular  surface,  divided  into  three  fiicets. 

If  the  bone  be  held  perpendicularly,  so  that  the  articular  extremity 
look  upwards  and  the  broad  dorsal  surface  backwards  (towards  the 
holder),  the  concave  articular  sur&ce  will  point  to  the  hand  to  which 
the  bone  belongs. 

Articulations. — With  seven  bones ;  by  the  rounded  head,  with  the 
cup  formed  by  the  scaphoid  and  semilunar  bone  ;  by  the  side  of  the 
convex  sur&ce,  with  the  trapezoides ;  by  the  concave  sur&ce,  with  the 
unciforme  ;  and  by  the  extremity,  with  the  second,  third,  and  fourth 
metacarpal  bones. 

Attachments, — To  the  flexor  brevis  pollicis  muscle. 


Th«  iiNCiPOHiii  i>  a  triangolBi-iluiptd  bane,  remariuble  for  a  lang- 
and  curved  proceas,  which  projects  bom  ils  pahnor  ftspect  It  pre- 
wpt*  five  aubcH  ; — three  uticalar,  and  two  free.  One  of  the  arti- 
cular inrbcea  is  divided  bf  a  alight  ridge  iata  two  fnceU  ;  the  other 
two  cODie^,  and  meet  at  a  flattened  anf^e.*  One  of  the  free  (iip- 
bcea,  the  doraol,  i>  rmigh  and  triangulai ;  the  other,  palmar,  also  tri- 
■ngnlar,  but  tamewhat  amaller,  givtt  origin  to  the  uncifomi  proceu. 

If  the  bone  be  held  perpendicnlBrlT,  w  that  the  articulkr  sur&ce 
with  two  hceti  look  upwaidi,  and  the  nncifonn  proceu  baciiwardB 
(towards  the  holder),  the  concaTitf  of  the  undfonn  proceas  will  point 
tA  the  hand  to  which  the  bone  belot^. 

Artici^iiisi, — With^w  bonea; 
IV.  ,„  4.  by  the  two  bceta  on  its  base,  with 
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The  nnmSer  of  articulations  which  each  hone  of  the  carpus  presents 
with  surrounding  bones,  may  be  expressed  in  figures,  which  will 
materially  facilitate  their  recollection  ;  the  number  for  the  first  row  is 
553],  and  for  the  second  4475. 

Metacarpus. — The  bones  of  the  metacarpus  are  five  in  number. 
They  are  long  bones,  divisible  into  a  head,  shaft,  and  base. 

The  ?4ead  is  rounded  at  the  extremity,  and  flattened  at  each  side, 
for  the  insertion  of  strong  ligaments ;  the  sha/i  is  prismoid,  and  marked 
deeply  on  each  side,  for  the  attachment  of  the  interossei  muscles  ;  and 
the  base  is  irregularly  quadrilateral,  and  rough  for  the  insertion  of 
tendons  and  ligaments.  The  base  presents  tibree  articular  surfaces, 
one  at  each  side,  for  the  adjoining  metacarpal  bones  ;  and  one  at  the 
extremity  for  the  carpus. 

The  metacarpal  bone  of  the  thumb  is  one-third  shorter  than  the 
rest,  flattened  and  broad  on  its  dorsal  aspect,  and  convex  on  its 
palmar  side  ;  the  articular  sur&ce  of  the  head  is  not  so  round  as  that 
of  the  other  metacarpal  bones ;  and  the  base  has  a  single  concavo- 
convex  surface,  to  articulate  with  the  similar  sur&ce  of  the  trapezium. 

The  metacarpal  bones  of  the  different  fingers  may  be  distinguished 
by  certain  obvious  characters.  The  base  of  the  metacarpal  bone  of 
the  index  finger  is  the  largest  of  the  four,  and  presents  four  articular 
surfaces.  That  of  the  middle  finger  may  be  distinguished  by  a 
rounded  projecting  process  upon  the  radial  side  of  its  base,  and  two 
small  circular  facets  upon  its  ulnar  lateral  surface.  The  base  of  the 
metacarppl  bone  of  the  ring-finger  is  small  and  square,  and  has  two 
small  circular  facets  to  correspond  with  those  of  the  middle  meta- 
carpal. The  metacarpal  bone  of  the  little  finger  has  only  one  lateral 
articular  sur£Eu:e. 

Development — By  ttvo  centres  ;  one  for  the  shaft,  and  one  for  the 
digital  extremity,  with  the  exception  of  the  metacarpal  bone  of  the 
thumb,  the  epiphysis  of  which,  like  that  of  the  phalanges,  occupies 
the  carpal  end  of  the  bone.  Ossification  of  the  metacarpal  bones  com- 
mences in  the  embryo  between  the  tenth  and  twelfth  week,  that  is,  soon 
after  the  bones  of  the  fore-arm.  The  epiphyses  make  their  appear- 
ance at  the  end  of  the  second,  or  early  in  Uie  third  year,  and  the 
bones  are  completed  at  twenty. 

AfUculatUms^ — The  first  with  the  trapezium  ;  second,  with  the  tra- 
pezium, trapezoides,  and  os  magnum ,  and  with  the  middle  metacarpal 
bone  ;  third,  or  middle,  with  the  os  magnum,  and  adjoining  metacarpal 
bones  ;  fourth,  with  the  os  magnum  and  unciforme,  and  with  the  ad- 
joining metacarpal  bones  ;  and,  fifth,  with  the  unciforme,  and  with  the 
metacarpal  bone  of  the  ring-finger. 

The  figures  resulting  from  the  number  of  articulations  which  each 
metacarpal  bone  possesses,  taken  firom  the  radial  to  the  ulnar  side, 
are  13121. 

AUachmerU  of  Musdes. — To  the  metacarpal  bone  of  the  thumb, 
ihree^  the  flexor  ossis  metacarpi,  extensor  ossis  metacarpi,  and  first 
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dorsal  interosseous ;  of  the  index  finger,  ^/foe,  the  extensor  carpi  radialis 
longior,  flexor  carpi  radialis,  first  and  second  dorsal  interosseous,  and 
first  palmar  interosseous  ;  of  the  middle  finger,  fawr^  the  extensor 
carpi  radialis  brevior,  adductor  pollicis,  and  second  and  third  dorsal  in- 
terosseous ;  of  the  ring-finger,  ihrte^  the  third  and  fourth  dorsal  inte^ 
osseous,  and  second  palmar ;  and  of  the  little  finger,  four^  extensor 
carpi  ulnaris,  adductor  minimi  digiti,  fourth  dorsal,  and  third  palmar 
interosseous* 

Phalangbr. — The  phalanges  are  the  bones  of  the  fingers ;  they 
are  named  firom  their  arrangement  in  rows,  and  are  fourteen  in 
number,  three  to  each  finger,  and  two  to  the  thumb.  In  conformation 
they  are  long  bones,  divisible  into  a  shaft,  and  two  extremities. 

The  diaft  is  compressed  firom  before  backwards,  convex  on  its 
posterior  sur&ce,  and  flat  with  raised  edges  in  front.  The  metacarpal 
extremity,  or  haae^  in  the  first  row  is  a  simple  concave  articular  surface, 
that  in  the  other  two  rows  a  double  concavity,  separated  by  a  slight 
ridge.  The  digital  extremities  of  the  first  and  second  row  present  a 
pulley-like  sur&ce,  concave  in  the  middle,  and  convex  on  each  side. 
The  ungual  extremity  of  the  last  phalanx  is  broad,  rough,  and  ex- 
panded into  a  semilunar  crest 

Devdopment — By  two  centres  ;  one  for  the  shaft,  and'  one  for  the 
base.  Ossification  commences  first  in  the  third  phalanges,  then  in  the 
first,  and  lastly  in  the  second.  The  period  of  commencement  corre- 
sponds with  that  of  the  metacarpal  bones.  The  epiphyses  of  the  first 
row  appear  during  the  third  or  fourth  year,  those  of  the  second  row 
during  the  fourth  or  fifth,  and  of  the  last  during  the  sixth  or  seventh. 
The  phalanges  are  perfected  by  the  twentieth  year. 

ArticukUvMB. — The  first  row,  with  the  metacarpal  bones  and  second 
row  of  phalanges  ;  the  second  row,  with  the  first  and  third  ;  and  the 
third,  with  the  second  row. 

Attachment  of  Muscles. — To  the  base  of  the  Jirst  phalanx  of  the 
thumb  /our  muscles,  abductor  pollicis,  flexor  brevis  pollicis,  adductor 
pollicis,  and  extensor  primi  intemodii ;  and  to  the  second  phalanst^  ttoo, 
the  flexor  longus  pollicis,  and  extensor  secundi  intemodii.  To  the 
yirst  phalanx  of  the  second,  third,  and  fourth  fingers,  one  dorsal  and 
one  palmar  interosseous,  and  to  the  first  phalanx  of  the  little  finger, 
the  abductor  minimi  digiti,  flexor  brevis  minimi  digiti,  and  one  pahnar 
interosseous.  To  the  second  f^alanffes,  the  flexoi^  sublimis  and 
extensor  communis  digitorum ;  and  to  the  last  phalanges^  the  flexor 
profundus  and  extensor  communis  digitorum. 


PBLVIS   and   lower   EXTREMITY. 

The  bones  of  the  pelvis  are  the  two  ossa  innominate,,  the  sacrum 
and  the  coccyx  ;  and  of  the  lower  extremity,  the  femur,  patella,  tibia 
and  fibuhi,  tarsus,  metatarsus,  and  phalanges. 


—The  OS  in 

Sat  bone,  coDgiBting  in  the  yooDg  aubject  of  three  pans,  which  ni 
the  acetabulum.  Hence  it  is  nsuall;  described  in  the  adult  hi 
aible  into  three  portionB,  ilinm,  ischium,  and  pubes.     The  ilitim 


niperior,  braad,  and  expanded  portion  which  forms  the  prominence  of 
the  hip,  and  arliculHles  with  the  Bflcrum.  The  iscSiuni  is  the  inferior 
and  Strang  part  of  the  bone  on  which  we  ait.  The  os  piAit  it  that 
portion  which  forms  the  front  of  the  pelvis,  and  givei  support  to  the 
external  organs  of  generation. 

The  iLiuu  may  be  described  as  divisible  into  an  internal  and  ex- 
temal  surbce,  a  crest,  and  en  anterior  and  posterior  border. 

The  inlernal  mrface  is  bounded  sboie  bf  the  crest,  below  \rj  S 
prominent  line,  the  linea  ilio-pectinea,  sjid   before   and  behind   by 


3f  ibc  i 


utemsJ  lUT^kce. 
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the  anterior  and  posterior  borders  ;  it  is  concave  and  smootli  for  the 
anterior  two-thirds  of  its  extent,  and  lodges  the  iliacus  muscle.  The 
posterior  third  is  rough,  for  articulation  with  the  sacrum,  and  is 
divided  by  a  deep  groove  into  two  parts  ;  an  anterior  or  auri' 
eular  portion^  which  is  shaped  like  the  pinna,  and  coated  by  carti- 
lage in  the  fresh  bone  ;  and  a  posterior  portion,  which  is  very  rough 
and  uneven  for  the  attachment  of  interosseous  ligaments. 

The  external  surfa4se  is  uneven,  partly  convex,  and  partly  concave  ; 
it  is  bounded  above  by  the  crest ;  below  by  a  prominent  arch,  which 
forms  the  upper  segment  of  the  acetabulum  ;  and  before  and  behind,  by 
the  anterior  and  posterior  borders.  Crossing  this  surfiu^  in  an  arched 
direction,  from  the  anterior  extremity  of  the  crest  to  a  notch  upon  the 
lower  part  of  the  posterior  border,  is  a  groove,  which  lodges  the  gluteal 
vessels  and  nerve,  the  superior  curved  line  ;  and  below  this,  at  a  short 
distance,  a  rough  ridge,  the  inferior  curved  line.  The  surfisice  in- 
cluded between  the  superior  curved  line  and  the  crest,  gives  origin  to 
the  gluteus  medius  muscle  ;  that  between  the  curved  lines,  to  the  glu- 
teus minimus ;  and  the  rough  interval  between  the  inferior  curved 
line  and  the  arch  of  the  acetabulum,  to  one  head  of  the  rectus.  The 
posterior  sixth  of  this  sur£EU»  is  rough  and  raised,  and  gives  origin  to 
part  of  the  gluteus  maximus. 

The  crest  of  the  ilium  is  arched  and  curved  in  its  direction  like  the 
italic  letter  /,  being  bent  inwards  at  its  anterior  termination,  and  out- 
wards towards  the  posterior.  It  is  broad  for  the  attachment  of  three 
planes  of  muscles,  which  are  connected  with  its  external  and  internal 
borders  or  lips,  and  with  the  intermediate  space. 

The  anterior  border  is  marked  by  two  projections,  the  anterior  «»- 
perior  spinous  process^  which  is  the  anterior  termination  of  the  crest, 
and  the  anterior  inferior  spinous  process ;  the  two  processes  being  se- 
parated by  a  notch  for  the  attachment  of  the  sartorius  muscle.  This 
border  terminates  inferiorly  in  the  lip  of  the  acetabulum.  The  poste- 
rior border  also  presents  two  projections,  the  posterior  superior  and 
the  posterior  inferior  spinous  process^  separated  by  a  notch.  Inferiorly 
this  border  is  broad  and  arched,  and  forms  the  upper  part  of  the  great 
sacro-ischiatic  notch. 

The  ISCHIUM  is  divisible  into  a  thick  and  solid  portion,  the  body^ 
and  into  a  thin  and  ascending  part,  the  ramus ;  it  may  be  considered 
also,  for  convenience  of  description,  as  presenting  an  external  and  in- 
ternal surface,  and  three  borders,  posterior,  inferior,  and  superior. 

The  external  surface  is  rough  and  uneven,  for  the  attachment  of 
muscles  ;  and  broad  and  smooth  above,  where  it  enters  into  the  forma- 
tion of  the  acetabulum.  Below  the  inferior  lip  of  the  acetabulum  is 
a  notch,  which  lodges  the  obturator  extemus  muscle  in  its  passage 
outwards  to  the  trochanteric  fossa  of  the  femur.  The  internal  surface 
is  smooth,  and  somewhat  encroached  upon  at  its  posterior  border  by 
the  spine. 

The  posterior  border  of  the  ischium  presents  towards  its  middle  a 
remarkable  projection,  the  spine.     Immediately  above  the  spine  is  a 
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notch  of  large  size,  the  ffretU  aacro-ischiaticy  and  below  the  apine  the 
lesier  aaero-isckiatic  notdi ;  the  former  being  converted  into  a  foramen 
bj  the  lesser  sacro-ischiatic  ligament,  gives  passage  to  the  pyriformis 
muscle,  the  gluteal  vessels  and  nerve,  pudic  vessels  and  nerve,  and 
ischiatic  vessels  and  nerves ;  and  the  lesser,  completed  by  the  great 
sacro-ischiatic  ligament,  to  ihe  obturator  intemus  muscle,  and  to  the 
internal  pudic  vessels  and  nerve.  The  inferior  border  is  thick  and 
broad,  and  is  called  the  tuberosity.  The  surface  of  the  tuberosity  is 
divided  into  three  facets  ;  one  anterior,  which  is  rough  for  the  origin 
of  the  semi-membranosns  ;  and  two  posterior,  which  are  smooth,  and 
separated  by  a  slight  ridge  for  the  semi-tendinosus  tfnd  biceps  muscle. 
The  inner  margin  of  the  tuberosity  is  bounded  by  a  sharp  ridge, 
which  gives  attachment  to  a  prolongation  of  the  great  sacro-is- 
chiatic ligament,  and  the  outer  margin  by  a  prominent  ridge,  from 
which  the  quadratus  femoris  muscle  arises.  The  superior  border  of 
the  ischium  is  thin,  and  forms  the  lower  circumference  of  the  obtura- 
tor foramen.  The  ramus  of  the  ischium  is  continuous  with  the  ramus 
of  the  pubis,  and  is  slightly  everted. 

The  OS  PUBIS  is  divided  into  a  horizontal  portion  or  body  (hori- 
zontal ramus  of  Albinus),  and  a  descending  portion  or  ramus ;  it  pre- 
sents for  examination  an  external  and  internal  surface,  a  superior  and 
inferior  border,  and  symphysis. 

The  external  surface  is  rough,  for  the  attachment  of  muscles  ;  and 
prominent  at  its  outer  extremity,  where  it  forms  part  of  the  acetabu- 
lum. The  internal  surface  is  smooth,  and  enters  into  the  formation 
of  the  cavity  of  the  pelvis.  The  superior  border  is  marked  by  a 
rough  ridge,  the  cresi ;  the  inner  termination  of  the  crest  is  the  angle ; 
and  the  outer  end,  the  spine  or  tubercle.  Running  outwards  from  the 
spine  is  a  sharp  ridge,  the  pectineal  line,  or  linea  ilio-pectinea,  which 
marks  the  brim  of  the  true  pelvis.  In  front  of  the  pectineal  line  is 
a  smooth  depression,  which  supports  the  femoral  artery  and  vein,  and 
a  little  more  externally  an  elevated  prominence,  the  Uio-pectineal 
etninence,  which  divides  the  surface  for  the  femoral  vessels,  from  an- 
other depression  which  overhangs  the  acetabulum,  and  lodges  the 
psoas  and  iliacus  muscles.  The  ilio-pectineal  eminence  moreover 
marks  the  junction  of  the  pubes  with  the  ilium.  The  inferior  border 
is  broad  and  deeply  grooved,  for  the  passage  of  the  obturator  vessels 
and  nerve  ;  and  sharp  upon  the  side  of  the  ramus,  to  form  part  of  the 
boundary  of  the  obturator  foramen.  The  symphysis  is  the  inner  ex- 
tremity of  the  body  of  the  bone  ;  it  is  oval  and  rough,  for  the  attach- 
ment of  a  ligamentous  structure  analogous  to  the  intervertebral  sub- 
stance. The  ramus  of  the  pubes  descends  obliquely  outwards,  and  is 
continuous  with  the  ramus  of  the  ischium.  The  inner  border  of  the 
nunus  forms  with  the  corresponding  bone  the  arch  of  the  pubes,  and 
at  its  inferior  part  is  considerably  everted,  to  afford  attachment  to  the 
crus  penis. 

The  acetabulum  (cavitas  cotyloidea)  is  a  deep  cup-shaped  cavity, 
situated  at  the  point  of  union  between  the  ilium,  ischium,  and  pubes  ; 
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a  little  less  than  two-fifths  being  formed  by  the  ilium,  a  little  more 
than  two-fifths  by  the  ischium,  and  the  remaining  fifth  by  the  pubes. 
It  is  bounded  by  a  deep  rim  or  lip,  which  is  broad  and  strong  above, 
where  most  resistance  is  required,  and  marked  in  front  by  a  deep 
notch,  which  is  arched  over  in  the  fresh  subject  by  a  strong  ligament, 
and  transmits  the  nutrient  vessels  into  the  joint  At  the  bottom  of 
the  cup,  and  communicating  with  the  notch,  is  a  deep  and  circular 
pit  (fundus  acetabuli),  which  lodges  a  mass  of- fat,  and  gives  attach- 
ment to  the  broad  extremity  of  the  ligamentum  teres. 

The  obturcUor  or  thyroid  foramen  is  a  large  oval  interval  between 
the  ischium  and  phbes,  bounded  by  a  narrow  rough  margin,  to  which  a 
ligamentous  membrane  is  attached.  The  upper  part  of  the  foramen  is 
increased  in  depth  by  the  groove  in  the  under  surface  of  the  os  pubis, 
which  lodges  the  obturator  vessels  and  nerve. 

Development, — By  eighi  centres  ;  three  principal,  one  for  the  ilium, 
one  for  the  ischium,  and  one  for  the  pubes  ;  and  five  secondary,  one, 
the  Y  shaped  piece  for  the  interval  between  the  primitive  pieces  in 
the  acetabulum,  one  for  the  crest  of  the  ilium,  one  (not  constant)  for 
the  anterior  and  inferior  spinous  process  of  the  ilium,  one  for  the 
tuberosity  of  the  ischium,  and  one  (not  constant)  for  the  angle  of 
the  OS  pubis.  Ossification  commences  in  the  primitive  pieces,  im- 
mediately after  that  in  the  vertebras,  firstly  in  the  ilium,  then  in 
the  ischium,  and  lastly  in  the  pubes  ;  the  first  ossific  deposits  being 
situated  near  to  the  future  acetabulum.  At  birth,  the  acetabulum, 
the  crest  of  the  ilium,  and  the  ramus  of  the  pubes  and  ischium,  are 
cartilaginous.  The  secondary  centres  appear  at  puberty,  and  the 
entire  bone  is  not  completed  until  the  twenty-fifth  year. 

ArticuloHons. — ^With  three  bones  ;  sacrum,  opposite  innominatum, 
and  femur. 

Attachment  of  Muscles  and  Ligaments, — To  thirty-five  muscles  ;  to 
the  ilium,  thirteen ;  by  the  outer  lip  of  the  crest,  to  the  obliquus  ex- 
temus  for  two-thirds,  and  to  the  latissimus  dorsi  for  one-third  its 
length,  and  to  the  tensor  vaginae  femoris  by  its  anterior  fourth  ;  by  the 
middle  of  the  crest,  to  the  internal  oblique  for  three-fourths  its  length, 
by  the  remaining  fourth  to  the  erector  spinae  ;  by  the  internal  lip,  to 
the  transversalis  for  three-fourths,  and  to  the  quadratus  lumborum  by 
the  posterior  part  of  its  middle  third.  By  the  external  surface,  to  the 
gluteus  medius,  minimus  and  maximus,  and  to  one  head  of  the  rectus ; 
by  the  internal  surface,  to  the  iliacus  ;  and  by  the  anterior  border  to 
the  sartorius,  and  the  other  head  of  the  rectus.  To  the  ischium 
sixteen ;  by  its  external  surfiice,  the  adductor  magnus  and  obturator 
extemus  ;  by  the  internal  surface,  the  obturator  intemus  and  levator 
ani  ;  by  the  spine,  the  gemellus  superior,  levator  ani,  coccygeus,  and 
lesser  sacro-ischiatic  ligament ;  by  the  tuberosity,  the  biceps,  semi- 
tendinosus,  semi-membranosus,  gemellus  inferior,  quadratus  femoris, 
erector  penis,  tranversus  perinei,  and  great  sacro-ischiatic  ligament  ; 
and  by  the  ramus,  the  gracilis,  accelerator  urinae,  and  compressor 
urethras.     To  the  os  pubis  fifteen ;  by  its  upper  border,  the  obliquus 
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eiterniu,  obliquna  internna,  ti&iiTeraiilit,  leetiu,  pyramidalit,  pecti- 
neue,  and  peoaa  parvua  ;  by  iM  external  Bur&ce,  the  adduclor  [ongui, 
adductor  brevia  aod  gracilia  ;  by  its  internBl  siirface,  the  levator  am, 
compressor  urethrse,  and  obturator  intemut  ;  and  by  the  ramui,  the 
adductor  magnuB,  and  acceleraloi  aiioa. 
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the  ossa  ilii,  and  separated  from  the  true  pelvis  by  the  linea  ilio- 
pectinea.  The  true  pelvis  is  all  that  portion  which  is  situated  be- 
neath the  linea  ilio-pectinea.  This  line  forms  the  margin  or  brim  of 
the  true  pelvis,  while  the  included  area  is  called  the  inlet.  The  form 
of  the  inlet  is  heart-shaped,  obtusely  pointed  in  front  at  the  symphysis 
pubis,  expanded  on  each  side,  and  encroached  upon  behind  by  a  pro- 
jection of  the  upper  part  of  the  sacrum,  which  is  named  the  pro- 
montory. The  cavity  is  somewhat  encroached  upon  at  each  side  by  a 
smooth  quadrangular  plane  of  bone,  corresponding  with  the  internal 
snrfiue  of  the  acetabulum,  and  leading  to  the  spine  of  the  ischium.  In 
front  are  two  fossse  around  the  obturator  foramina,  for  lodging  the  ob- 
turator intemus  muscle,  at  each  side.  The  inferior  termination  of  the 
pelvis  is  very  irregular,  ai^d  is  termed  the  outlet.  It  is  bounded  in 
front  by  the  convergence  of  the  rami  of  the  ischium  and  pubes,  which 
constitute  the  arch  of  the  pubes  ;  on  each  side  by  the  tuberosity  of  the 
ischium,  and  by  two  irregular  fissures  formed  by  the  greater  and  lesser 
sacro-ischiatic  notches  ;  and  behind  by  the  lateral  borders  of  the  sa- 
crum, and  by  the  coccyx. 

The  pelvis  is  placed  obliquely  with  regard  to  the  trunk  of  the  body, 
so  that  the  inner  surfece  of  the  ossa  pubis  is  directed  upwards,  and 
would  support  the  superincumbent  weight  of  the  viscera.  The  base 
of  the  sacrum  rises  nearly  four  inches  above  the  level  of  the  upper 
border  of  the  symphysis  pubis  and  the  apex  of  the  coccyx,  some- 
what more  than  hsdf  an  inch  above  its  lower  border.  If  a  line  were 
carried  through  the  central  axis  of  the  inlet,  it  would  impinge  by  one 
extremity  against  the  umbilicus,  and  by  the  other  against  the  middle 
of  the  coccyx.  The  cuds  of  the  inlet  is  therefore  directed  downwards 
and  backwards,  while  that  of  the  outlet  points  dovmwards  and  forvoards, 
and  corresponds  with  a  line  drawn  fiom  the  upper  part  of  the  sacrum, 
through  the  centre  of  the  outlet.  The  axis  of  the  cavity  represents  a 
curve,  which  corresponds  very  nearly  with  the  curve  of  the  sacrum,  the 
extremities  being  indicated  by  the  central  points  of  the  inlet  and  outlet. 
A  knowledge  of  the  direction  of  these  axes  is  most  important  to  the 
surgeon,  as  indicating  the  line  in  which  instruments  should  be  used  in 
operations  upon  the  viscera  of  the  pelvis,  and  the  direction  of  force  in 
the  removal  of  calculi  from  the  bladder  ;  and  to  the  accoucheur,  as 
explaining  the  course  taken  by  the  foetus  during  parturition. 

There  are  certain  striking  differences  between  the  male  and  female 
pelvis.  In  the  male  the  bones  are  thicker,  stronger,  and  more  solid, 
and  the  cavity  deeper  and  narrower.  In  the  female  the  bones  are 
lighter  and  more  delicate,  the  iliac  fossse  are  large,  and  the  ilia  ex- 
panded ;  the  inlet,  the  outlet,  and  the  cavity,  are  large,  and  the 
acetabula  farther  removed  from  each  other  ;  the  cavity  is  shallow, 
the  tuberosities  widely  separated,  the  obturator  foramina  triangular, 
and  the  span  of  the  pubic  arch  greater.  The  precise  diameter  of  the 
inlet  and  outlet,  and  the  depth  of  the  cavity,  are  important  consider- 
ations to  the  accoucheur. 

The  diameters  of  the  inlet  or  brim  are  three :  1 .  Antero-posterior, 


PELVIS. — FBMUR.  95 

saero-pnbic  or  conjagate ;  2.  tianvene  ;  and  3*  oblique.  The  an- 
tero-poaterior^  extends  from  the  symphysis  pubis  to  the  middle  of  the 
promontory  of  the  sacram,  and  measures  four  inches.  The  tranverve 
extends  from  the  middle  of  the  brim  on  one  side  to  the  same  point  on 
the  opposite,  and  measures  fiye  inches.  The  oblique  extends  from 
the  sacro-iliac  symphysis  on  one  side,  to  the  margin  of  the  brim  cor- 
responding with  the  acetabulum  on  the  opposite,  and  also  measures 
five  inches. 

The  diameters  of  the  outlet  are  two,  antero-posterior,  and  transverse. 
The  antero-podfifior  diameter  extends  from  the  lower  part  of  the  sym- 
physis pubis  to  the  apex  of  the  coccyx  ;  and  the  iranverse^  from  the 
posterior  part  of  one  tuberosity  to  the  same  point  on  the  opposite  side ; 
they  both  measure  four  inches.  The  cavity  of  the  pelvis  measures  in 
depth  four  inches  and  a-half,  posteriorly ;  three  inches  and  a-half  in  the 
middle  ;  and  one  and  a  half  at  the  symphysis  pubis. 

Femur.  The  femur,  the  longest  bone  of  the  skeleton,  is  situated 
obliquely  in  the  upper  part  of  the  lower  limb,  articulating  by  means 
of  its  heiEid  with  the  acetabulum,  and  inclining  inwards  as  it  descends, 
until  it  almost  meets  its  fellow  of  the  opposite  side  at  the  knee.  In 
the  female  this  obliquity  is  greater  than  in  the  male,  in  consequence 
of  the  greater  breadth  of  the  pelvis.  The  femur  is  divisible  into  a 
shaft,  a  superior,  and  an  inferior  extremity. 

At  the  superior  extremity  is  a  rounded  headt  directed  upwards  and 
inwards,  and  marked  just  below  its  centre  by  an  oval  depression  for 
the  ligamentum  teres.  The  head  is  supported  by  a  nec^,  which  varies 
in  length  and  obliquity  according  to  sex  and  at  various  periods  of  life, 
being  long  and  oblique  in  the  adult  male,  shorter  and  more  horizontal 
in  the  female  and  in  old  age.  Externally  to  the  neck  is  a  laige  pro- 
cess, the  trochanter  major,  which  presents  upon  its  anterior  surface 
an  oval  fecet,  for  the  attachment  of  the  tendon  of  the  gluteus  minimus 
muscle  ;  and  above,  a  double  facet,  for  the  insertion  of  the  gluteus 
medius.  On  its  posterior  side  is  a  vertical  ridge,  the  linea  quadrati 
for  the  attachment  of  the  quadratus  femoris  muscle.  Upon  the  inner 
side  of  the  trochanter  major  is  a  deep  pit,  the  troc^nterio  or  digital 
fossck^  in  which  are  inserted  the  tendons  of  the  pyriformis,  gemellus 
superior  and  inferior,  and  obturator  extemus  and  intemus  muscles. 
Passing  downwards  from  the  trochanter  major  in  front  of  the  bone  is 
an  oblique  ridge,  which  forms  the  inferior  boundary  of  the  neck,  the 
anterior  inierirockatdertc  line ;  and  behind,  another  oblique  ridge,  the 
pogterior  intertrochajiteric  line,  which  terminates  in  a  rounded  tu- 
bercle upon  the  posterior  and  inner  side  of  the  bone,  the  iroc^utnter 
minor. 

The  ^qft  of  the  femur  is  convex  and  rounded  in  front,  and  covered 
with  muscles  ;  and  somewhat  concave  and  raised  into  a  rough  and  pro- 
minent ridge  behind,  the  linea  aspera.  The  linea  aspera  near  the 
upper  extremity  of  the  bone  divides  into  three  branches.  The  anterior 
branch  is  continued  forwards  in  front  of  the  lesser  trochanter,  and  is 
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canunaoai  with  the  snkriar  mtertrocfaantnic  line  ;  the  middle  is  cm- 
tinued  directl;  npwudi  into  the  linea  quadiui ;  and  the  poiterior, 
broad  and   ■Ironglf  marked,  ueende  to    the 
Fig'  41.*  ha^e  of  the  trochuiter  major.     Tavarda   the 

lower  Bitremity  of  the  bone  the  lines  ajpem 
diiidei  into  two  ridges,  which  dncend  to  the 
two  coDdjlet,  and  eacloee  a  triangular  apace 
upon  which  reits  the  popliteal  Brl«iy.  The 
internal  condjloLd  ridge  ia  leu  marked  than 
the  external,  and  presenti  a  Voad  and  ahaJlow 
jinracve,  for  the  paaaaga  of  the  temoroi  arter?. 
The  nulritioui  foramen  i>  siloaled  in  or  near 
the  hnea  aapeia,  at  abont  one-third  from  ita 
upper  eitremitj,  and  ia  directed  obliquely 
fiijm  below  upwardi. 

The  tointr  alraaiig  of  the  femnr  it  broad 
uid  poroui,  and  divided  by  a  unoolh  depiee- 
eion  in  &tmt,  and  by  a  luge  fossa  (foies  in- 
tercoDdjloidea)  behind,  into  two  condirlee. 

The  extemal  condj/le  is  the  brDadcBt  and 
moat  prominent,  and  the  internal  the  iiBrTov' 
est  and  longest ;  the  diference  in  length  de- 
pending upon  the  obliquity  of  the  femur,  in 
consequence  of  the  separation  of  the  two  bones 
at  their  upper  eitremities  b;  the  breadth  of 
the  pelvis.  The  eitemai  condyle  is  marked 
upon  its  outer  side  by  a  prominent  tub«osity, 
which  gives  attachment  to  the  external  latei^ 
hgament  ;  and  immediately  beneath  this  is 
the  fossa,  which  lodges  the  tendon  of  origin  of 
the  popliteui.     By  the  internal  Bur&ce  it  gives 


the  knee-joint ;  and  by  its  upper  and  posterior 
part,  to  ^e  external  head  of  the  gastrocnemius 
and  to  the  piantaris.     The  inUnial  eondgU  pro- 
jects upon  ita  inner  side  into  a  tuberosity,  lt> 
which  is  attached  the  internal  lateral  ligament ; 
above  this  tuberosity,  at  the  extremity  of  the 
internal  condyloid  ridge,  is  a  tubercle,  for  the 
insertioD  of  the  tendon  of  the  adductor  magnus ;  and  beneaUi  the 
tubeicle,  upon  Che  npper  sur&ce  of  the  condyle,  a  depression,  &Dm 
which  the  uitemal  head  of  the  gBstrocnemms  arises.      The  outer 


•  The  tiiht  femur, 


"S:'s; 


nsl  condjle.  B.  The  lutieiwitj  for  Ilie  attschment  of  Ibe  eitemsl  Imtenl  IJM- 
ment.  10.  Thcfotssfor  the  Kndon  of  ori^  of  the  popUteua  mUBCle-  11.  The 
tuberoritj  for  the  altaehment  of  the  internal  l*tenlli(^Dient, 
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Me   of  the  inCeinal  condyle   a  roogh  and  concave,  for  the  attach- 
meot  of  tbe  posteTior  crucial  Hgameot. 

Develt^mteTti- — ^Hyjlw  centRa  ;  one  Ibr  , 

the  »haft,  one  for  each  eitnmitj,  and  one  '*■  "' 

for  each  Irochanler.     The  femur  ie  tlie  fint  -  — - 

of  the  long  bonea  to  ahew  ugn>  of  ma&tSr 
tion.  In  it,  ouific  matter  it  found  imme- 
diately after  the  maxillEe  before  the  termi- 
nation of  the  •econd  month  of  emlnyonic 
life.     The  lecondary  d«poBiti  take  place  in  J^^  / "/ 

tbe  following  order,  in  tie  condyloid  eitre-  " 

mity  duiing  Che  last  month  of  ftetal  life  f ; 
in  the  head  towards  the  end  of  the  firaC 
year ;  in  the  greater  trochanter  between 
the  third  and  the  fourth  year  ;  in  the  leiser 
trochanter  between  the  thirteenth  and 
fourteenth.  The  cpipbyses  and  apophyiea 
are  joined  to  the  ifiaphyiis  in  the  reverse 
order  of  their  appearance,  tbe  junction 
commencing  after  puberty  and  not  being 
completed  for  the  condyloid  epiphysis  until 


-With  Ihra  bones  ;  with 
the  oa  innominatum,  tibia,  and  patella. 

AUadBnerU  r^Muielta. — To  Imenly-lhree ; 
by  the  greater  Uocliaiiler,  to  the  gluteueme- 
diuB  and  minimua,  pyriformia,  gemellus  su- 
perior, obturator  intemus,  gemellus  inferior, 
obturator  extemua,  and  qnadratua  femorjb  ; 
by  tbe  leaser  trochanter,  to  the  common  ten- 
don of  tbe  psoas  and  iliacus.  By  the  linea 
aspero,  ita  outer  lip,  to  the  raatua  extemue, 
gluteuB  maiimus,  and  short  head  of  the  bi- 
ceps i  by  its  inner  lip,  to  the  vastus  inter- 
Dua,  pectinens,  adductor  brevia,  and  adduc- 
tor longus  ;  by  its  middle  to  the  adductor 
ntagnna  ;  by  the  anterior  part  of  the  hone, 
to  the  cnusua  and  subcninEus ;  by  ite  con- 
dyles, to  the  gastrocnemius,  plantaria,  and  popljteaa. 


of  the  posterior  aspect  of  1^  right  femur, 
he  muBcJei.  The  muKlu  attached  to  the 
the  adductor  brevis ;  aad  a  '>  the  adductor 

cHorly  vith  g  /,  Che  ILnca  i^usdnti,  into  ^ 


PiTKLLi. — The  patella  it  a  ■eHmoid  bone,  deTclopod  in  the  ten- 
don of  the  quadriceps  eitenioc  miucle,  and  nmallj  deiccibed  u  a  bone 
of  the  lower  eitremily.     It  a  heart-ihaped  in  figure,  the  broad  mde 
being  directed  upwards  and  the  apei:  downward),  the  eitemal  lurfece 
coniei,  and  the  internal  divided  by  a  ridge 
ing_  4g>,  into  two  imooth  aurfaces,  toartteulate  with 

coodjles  of  the  femur.     The  external  ai- 
>  ticnlor  anrfiice  cormponding  with  the  ei- 

temal  condyle  ia  the  laiger  of  the  two,  and 
■eivea  to  indicate  the  leg  to  which  the  hone 
I  .^  u  ^  ^^v  helongiL 

"w.w\'^m  Dmd/^mml.—Bj   a   nngle   centre,   at 

■  about  the  middle  of  the  third  year. 

.^r(iisiii(ioi«.^With  the  two  condyles 
of  the  lemur. 

AUadaaent  of  M<ades.—Ti,  fmr ;  the 
reetUB,  crurmua,  rastua  intcrnua  and  vaatus 
eitemna,  and  to  the  UgBDientum  patetlx. 

Tibia. —The  tibia  ia  the  inner  and 
larger  bone  of  ttie  leg ;  it  is  prianioid  in 
form,  and  diviaible  into  a  shafi,  an   upper 

The  upper  adrem^,  or  head,  is  lai^, 
and  expanded  on  each  side  into  two  (uie- 
roriiiea.  Upon  their  upper  aur&ce  the  tu- 
beroaitiea  aro  smooth,  to  articulate  with  the 
condyles  of  the  femur  ;  the  internal  arti- 
cular surface  being  oval  and  obJong,  to  cor- 
respond with  the  internal  condyle;  and 
the  external  broad  and  nearly  circular.  Be- 
tween the  two  articular  suTJacea  ia  a  s]Dinoiw 
proctH!  and  m  front  and  behind  the  spi- 
nous process  a  rough  depiesuon,  pving  at- 
tachment to  the  an  tenor  and  poaterior 
crucial  ligamenn.  Between  the  two  tnbe- 
iDsities  on  the  front  aspect  of  the  bone  is  a 
prominent  elevation,  the  taliercie,  for  the 
insertion  of  the  ligamentum  paleila:,  and  immediately  above  the 
tubercle  a  smooth  facet,  corresponding  with  a  bursa.  Upon  the 
outer  aide  of  the  external  Inberoaity  is  an  articular  surface,  for  the 


lie  tibia  and  flbuU  of  the  riEbt  leg.  ajliculaLed  and  seen  from  the  fnjnt. 

i  spLnoiu  proctu.     S.  The  tubercle.    6.  llic  inlemal  or  HubcutaneoDs 
;  of  the  shlCt,     7.  The  lower  eitremitv  of  (he  lihio.     B.  Tli»  inlimi.l 
lui.     g.    The  shaft  of  the  flb 
iitieoutjr.  the  extetua]  uuUeoli 


■p  borda  be 
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head  of  the  fibula ;  and  upon  the  posterior  part  of  the  internal  tube- 
rosity a  depression,  for  the  insertion  of  the  tendon  of  the  semimem- 
branosus muscle. 

The  ihafi  of  the  tibia  presents  three  sur&ces ;  internal^  which  is 
subcutaneous  and  superficial ;  external^  which  is  concave  and  marked 
by  a  sharp  ridge,  for  the  insertion  of  the  interosseous  membrane ;  and 
posterior^  grooved,  for  the  attachment  of  muscles.  Near  the  upper 
extremity  of  the  posterior  sur&ce  is  an  oblique  ridge,  the  popliteal  line, 
for  the  attachment  of  the  fascia  of  the  popliteus  muscle  ;  and  imme- 
diately below  the  oblique  line,  the  nutritious  canal,  which  is  directed 
downwards. 

The  inferior  extremity  of  the  bone  is  somewhat  quadrilateral,  and 
prolonged  on  its  inner  side  into  a  large  process,  the  interned  malleolus. 
Behind  the  internal  malleolus,  is  a  broad  and  shallow  groove,  for  lodging 
the  tendons  of  the  tibialis  posticus  and  flexor  longus  digitorum  ;  and 
£ELrther  outwards  another  groove,  for  the  tendon  of  the  flexor  longus 
poUicis.  Upon  the  outer  side  the  surface  is  concave  and  triangular, 
rough  above,  for  the  attachment  of  the  interosseous  ligament ;  and 
smooth  below,  to  articulate  with  the  fibula.  Upon  the  extremity  of 
the  bone  is  a  triangular  smooth  sur&ce,  for  articulating  with  the 
astragalus. 

Development. — By  three  centres ;  one  for  the  shaft,  and  one  for 
each  extremity.  Ossification  commences  in  the  tibia,  immediately 
after  the  femur ;  the  centre  for  the  head  of  the  bone  appears  soon 
after  birth,  and  that  for  the  lower  extremity  during  the  second  year  ; 
the  latter  is  the  first  to  join  the  diaphysis.  The  bone  is  not  complete 
until  near  the  twenty-fifth  year.  Two  occasional  centres  have  some- 
times been  found  in  the  tibia,  one  in  the  tubercle,  the  other  in  the  in- 
ternal malleolus. 

Articulations' — With  three  bones  ;  femur,  fibula,  and  astragalus. 

AttachTneni  of  Muscles. — To  ten ;  by  the  internal  tuberosity,  to  the 
sartorius,  gracilis,  semitendinosus,  and  semimembranosus  ;  by  the  ex- 
ternal tuberosity,  to  the  tibialis  anticus  and  extensor  longus  digitorum ; 
by  the  tubercle,  to  the  ligamentum  patellae ;  by  the  external  surface  of 
the  shaft,  to  the  tibialis  anticus  ;  and  by  the  posterior  surface,  to  the 
popliteus,  soleus,  flexor  longus  digitorum,  and  tibialis  posticus. 

Fibula. — The  fibula  (vt^ifn^  a  brooch,  from  its  resemblance,  in 
conjunction  with  the  tibia,  to  the  pin  of  an  ancient  brooch)  is  the 
outer  and  smaller  bone  of  the  leg  ;  it  is  long  and  slender  in  figure, 
prismoid  in  shape,  and,  like  other  long  bones,  is  divisible  into  a  shaft 
and  two  extremities. 

The  superior  extremity  or  head  is  thick  and  large,  and  depressed 
upon  the  upper  part  by  a  concave  surface,  which  articulates  witli  the 
external  tuberosity  of  the  tibia.  Externally  to  this  surface  is  a  thick 
and  rough  prominence,  for  the  attachment  of  the  external  lateral  liga- 
ment of  the  knee-joint,  terminated  behind  by  a  styloid  process,  for 
the  insertion  of  the  tendon  of  the  biceps. 


The  lotacr  eifremify  ia  Battened  from  withoal  inwards,  Uid  pro- 
longed  downward!  beyond  the  articular  Buihce  of  tbe  tibia,  foiming 
tbe  enternai  nu^mluM.  lu  eilenial  aide  preieala  a  tough  and  tri- 
angular lorbce,  which  is  >ubcutaDeDnB.  Upon  the  internal  lUt&ce  ia 
a  amooth  triasgulai  fiicet,  lo  siticulate  with  (he  sstragalaa ;  and  a 
rough  depreaaion,  foe  the  attachment  of  tbe  interoueoDa  UgamenC.  The 
unfenor  bonto' ia  thin  and  aharp  ;  and  the poilerwr,  broad  and  giooTed, 
for  the  tendona  of  the  peronei  maaclea. 

To  place  At  bone  in  its  proper  poaitim, 
,  and  ascertain  to  which  leg  it  belongs,  let 

'*■**"  the  inferior  or  flattened  eitremity  be  di- 

racled  downwanla,  and  the  narrow  border 
of  the  malleolus  forwarda  -,  the  triangular 
tnbcutaneona  anrftce  will  then  point  to  the 
ude  coneapondiDg  with  the  limb  of  which 
the  bone  ahonld  £nn  a  port. 

The  riijjf  of  the  fibula  is  priamoid, 
and  preaenta  three  sur&ces ;  ertemal,  in- 
tern^ and  poalerior  ;  and  three  b(»>]en. 
The  attemo/  mrfaet  is  the  broadest  of  the 

part  of  the  bone  aboie,  and  cnrvea  aronn^ 
11  ao  aa  to  terminate  upon  its  poalerior  aide 
below.  This  sucfece  is  completely  occu- 
pied b}r  the  two  peronei  musclea.  The 
^iCemo^  tarfoxt  commencea  on  the  aide  of 
tbe  SDperior  articular  aucbce,  and  tenni- 
nalea  below,  bj  narrowing  to  a  ridge, 
which  ia  contiDoona  with  the  anterior  bor- 
der of  the  malleolna.  It  ia  marked  along 
ita  middle  by  the  inlfniMcoHt  ridge,  which 
ia  lost  above  and  below  in  tbe  inner  bor- 
der of  the  bone.  The  pn^rior  avr/aa  is 
twisted  like  the  eitertial,  it  commences 
above  on  the  posterior  side  of  the  bone, 
and  terminatea  below  on  its  internal  side  ; 
at  about  the  middle  of  this  sur&ce  ia  tbe 
nulrHirmtJbramett,  which  is  directed  down- 


The  nUmiU  border  comme 

ces  aoperior- 

aaeo«aridge. 

Id   bifurcates  inferiorly  in 

to  two   liA 

ar  dnienionfu 


-Du  condyle  of  tlwfeiDur.    9.  The 

1^  3.  Tbt  foMS  and  groove  for  Ihs  iiuertioD  of  £h 
muKle.  4,  The  popUual  iJ»oe,  for  the  lu 
The  popliteal  Uh.    t.  The  nucriUou  foisi 
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which  bonnd  the  triangular  subcutaneous  Bur£u:e  of  the  external  mal' 
leolua.  The  external  border  begins  at  the  base  of  the  styloid  process 
upon  the  head  of  the  fibula,  and  winds  around  the  bone,  following  the 
direction  of  the  corresponding  surface.  The  posterior  border  is  sharp 
and  prominent,  and  is  lost  inferiorly  in  the  interosseous  ridge. 

Zhvelopment. — By  three  centres  ;  one  for  the  shaft,  and  one  for 
each  extremity.  Ossification  commences  in  the  shaft  soon  after  its  ap- 
pearance in  the  tibia  ;  at  birth  the  extremities  are  cartilaginous,  an 
OBsific  deposit  taking  place  in  the  inferior  epiphysis  during  the  second 
year,  and  in  the  superior  during  the  fourth  or  fifth.  The  inferior  epi- 
physis is  the  first  to  become  united  with  the  diaphysis,  but  the  bone 
is  not  completed  until  nearly  the  twenty-fifth  year. 

Articulations. — With  the  tibia  and  astragalus. 

Attof^meni  of  Musdes. — To  nine ;  by  the  head,  to  the  tendon  of 
the  biceps  and  soleus  ;  by  the  shaft,  its  external  surface,  to  the  per- 
oneus  lougus  and  brevis  ;  internal  surface,  to  the  extensor  longus 
digitorum,  extensor  proprius  poUicis,  peroneus  tertius,  and  tibialis 
posticus ;  by  the  posterior  sur&ce,  to  the  popliteus  and  flexor  longus 
pollicis. 

Tarsus. — ^The  bones  of  the  tarsus  are  seven  in  number  ;  viz.  the 
astragalus,  calcaneus,  scaphoid,  internal  middle,  and  external  cuneiform 
^nd  cuboid.- 

The  Astragalus  (os  tali)  may  be  recognised  by  its  rounded  head, 
a  broad  articular  facet  upon  its  convex  sur&ce,  and  two  articular 
fecets,  separated  by  a  deep  grove,  upon  its  concave  sur&ce. 

The  bone  is  divisible  into  a  superior  and  inferior  surface,  an  external 
and  internal  border,  and  an  anterior  and  posterior  extremity.  The  su- 
perior surface  is  convex,  and  presents  a  large  quadrilateral  and  smooth 
fisu^t  somewhat  broader  in  front  than  behind,  to  articulate  with  the  tibia. 
The  inferior  surface  is  concave,  and  divided  by  a  deep  and  rough 
groove  (sulcus  tali),  which  lodges  a  strong  interosseous  ligament,  into 
two  &cets,  the  posterior  large  and  quadiangular,  and  the  anterior 
smaller  and  elliptic,  which  articulate  with  the  os  calcis.  The  internal 
border  is  flat  and  irregular,  and  marked  by  a  pyriform  articular  sur- 
face, for  the  inner  malleolus.  The  external  presents  a  large  triangular 
articular  facet,  for  the  external  malleolus,  and  is  rough  and  concave  in 
front.    The  anterior  extremity  presents  a  rounded  head,  surrounded  by 

The  surfiace  of  the  shaft  upon  which  the  flexor  longus  diffitorum  muscle  rests. 
8.  The  broad  groove  on  the  back  nart  of  the  inner  malleolus,  for  the  tendons  of 
the  flexor  longus  digitonun  and  tibialis  posticus.  9*  The  groove  for  the  tendon 
of  the  flexor  lonsus  pollicis.  10.  The  shaft  of  the  fibula.  The  flexor  longus 
poUids  muscle  ues  .upon  this  surface  of  the  bone;  its  superior  limit  being 
marked  by  the  oblique  line  immediately  above  the  number.  11.  The  stjrloid 
process  on  the  head  of  the  fibula  for  the  attachment  of  the  tendon  of  the  biceps 
muscle.  IS.  The  subcutaneous  surface  of  the  lower  part  of  the  shaft  of  the 
fibuU.  13.  The  eztemsd  malleolus  formed  by  the  lower  extremity  of  the  fibula. 
14.  The  groove  upon  the  posterior  part  of  the  external  malleolus  for  the  ten- 
dons  of  the  peronei  muscles. 


fleiOT  longiii 

Hold  tbe 

the  rounded 


uniavlnt  lewmbliog  ■  neck  ;  and  the  potierior  er- 
Vi  and  ouuked  bj'  a  deep  groote,  for  the  tendon  of  the 

'flgalizs  with  the  broad  articular  ior&ce  upward*,  and 
lad  fbrwaidi  ;    the  tiiaiigiiiar  Uteral  articular  Bur^ce 
the  aide  la  which  the  bone  belonp. 

'With  /iiur  boDei  -,  tibia,  fibula,  caltaneuK,  and  k» 

The  Calc^nkub  (oa  calcia)  may  be  known  bjr  ita  large  BJae  and 

oblong  fignre,  by   the   laige   and 

H__  ^*  inegnlsi  portion  which   foimi   the 

heel,  and  by  two  articular  anrfacea, 

separated  by  a  broad  groovK  upon 

The  calcaneua  ia  dinsihle  into 
four  surfecea,  superior,  inferior,  ei- 
terual.  and  internal ;  and  two  ei- 
Ciemitiu,  anterior  and  poBterior. 
The  superior  imfaa  in  convex  be- 
hind and  irregularly  concave  in  fivnt, 
where  it  presents  two,  and  soiiie- 
timea  Chiee  articular  facets,  divided 
by  a  brood  and  shallaw  groave  (sul- 
cua  calcanei),  for  the  intcrosseouB  li- 
gament. The  inferior  earfuce  ia  con- 
vex and  rough,  and  bounded  poate- 
riorly  by  the  two  inferior  tuberwi- 
tiet,  of  which  the  internal  ie  broad 
and  large,  and  the  external  amaller 
and  prominent.  The  external  >mr- 
feme  ii  convex  and  Bubcataneous, 
and  marked  towards  its  anterior 
third  by  two  grooves,  often  teftr 
rated  by  a  tubercle,  for  tbe  tendons 
of  tbe  peroneal  tongus  and  brevii. 
The  inknal  tur/iax  ii  cddchto 
and  grooved,  for  tbe  tendons  and 
vessels  which  pass  into  the  sole  of 
the  foot.  At  the  ajiterior  extremi- 
ty of  this  Burfece  ia  a  projecting  pro- 


■1  Burfue  of  (he  left  foot. 


drilolcral  aiticalu  nirfece, 
hont.    i.  Tbe  ioUroal  cuni 

second  phidsnx  of  the 


9.    10.  Tbe  lint  phalli 


t.  Tlie  middle 
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oesa  (snstentaculiim  tali,)  which  supports  the  anterior  articukting 
sur&ce  of  the  astragalus,  and  serves  as  a  pulley  to  the  tendon  of  the 
flexor  longus  digitorum.  Upon  the  amUiTior  extremihf  is  a  flat  arti- 
cular surface,  surmounted  by  a  rough  projection,  which  aflfords  one  of 
the  guides  to  the  surgeon  in  the  performance  of  Chopart^s  operation. 
The  posterior  extremity  is  prominent  and  convex,  and  constitutes  the 
posterior  tuberosity ;  it  is  smoooth  for  the  upper  half  of  its  extent, 
where  it  corresponds  with  a  bursa  ;  and  rough  below,  for  the  insertion 
of  the  tendo  Achillis  ;  the  lower  part  of  this  surface  is  bounded  by  the 
two  inferior  tuberosities. 

Articulations, — With  tivo  bones;  the  astragalus  and  cuboid.  In 
their  articulated  state, a  large  oblique  canal  is  situated  between  the 
astragalus  and  calcaneus,  being  formed  by  the  apposition  of  the  two 
grooves  sulcus  tali  and  calcanei.  This  groove  is  called  the  sinus  tarsi^ 
and  serves  to  lodge  a  strong  interosseous  ligament  which  binds  the 
two  bones  together. 

Attachment  of  Musdes, — To  rdne ;  by  the  posterior  tuberosity,  to 
the  tendo  Achillis  and  plantaris;  by  the  inferior  tuberosities  and 
under  surface,  to  the  abductor  poUicis,  abductor  minimi  digiti,  flexor 
brevis  digitorum,  flexor  accessorius,  and  to  the  plantar  fascia ;  and  by 
the  external  sur&ce,  to  the  extensor  brevis  digitorum. 

The  Scaphoid  bone  may  be  distinguished  by  its  boat-like  figure, 
concave  on  one  side,  and  convex  with  three  facets  upon  the  other. 
It  presents  for  examination  an  anterior  and  posterior  sur&qe,  a  supe- 
rior and  inferior  bordef,  and  two  extremities,  one  broad,  the  other 
pointed  and  thick.  The  anterior  surface  is  convex,  and  divided  into 
three  &cets,  to  articulate  with  the  three  cuneiform  bones  ;  and  the  pos- 
terior concave,  to  articulate  with  the  rounded  head  of  the  astragalus. 
The  superior  border  is  convex  and  rough,  and  the  inferior  somewhat 
concave  and  irregular.  The  external  extremity  is  broad  and  rough, 
and  the  interned  pointed  and  prominent,  so  as  to  form  a  tuberosity. 
The  external  extremity  sometimes  presents  a  &cet  of  articulation  with 
the  cuboid. 

If  the  bone  be  held  so  that  the  convex  surface  with  three  &cets 
look  forwards,  and  the  convex  border  upwards,  the  broad  extremity 
will  point  to  the  side  corresponding  with  the  foot  to  which  the  bone 
belongs.  ^^ 

ArticiuU^KU — With  four  bones  ;  astragalus  and  three  cuneiform 
bones,  somomnes  also  with  the  cuboid. 

Attachmem  of  Muscles, — To  the  tendon  of  the  tibialis  posticus. 

The  Internal  Cuneiform  may  be  known  by  its  irregular  wedge- 
shape,  and  by  being  larger  than  the  two  other  bones  bearing  the  same 
name.  It  presents  for  examination  a  convex  and  a  concave  sui> 
face,  a  long  and  a  short  articular  border,  and  a  small  and  a  large 
extremity. 

Place  the  bone  so  that  the  small  extremity  may  look  upwards  and 
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the  long  articular  Irarder  forwards,  the  concave  saibnod  will  point  to 
the  side  corresponding  with  the  foot  to  which  it  belongs. 

The  convex  surface  is  internal  and  free,  and  assists  in  forming  the 
inner  border  of  the  foot,  the  eonoave  is  external,  and  in  apposition 
with  the  middle  cuneiform  and  second  metatarsi  bone  ;  the  loi^ 
border  articulates  with  the  metatarsal  bone  of  the  great  toe,  and  the 
aiujrt  border  with  the  scaphoid  bone.  The  small  extremity  (edge)  is 
sharp,  and  the  larger  extremity  (base)  rounded  into  a  brcMui  tube- 
rosity. 

ArtiadatioM, — With  four  bones ;  scaphoid,  middle  cuneiform,  and 
first  two  metatarsal  bones. 

AUacknuitU  o/Muades, — To  the  tibialis  anticus,  and  posticus. 

The  Middle  Cunbiporm  is  the  smallest  of  the  three;  it  is  wedge- 
shaped,  the  broad  extremity  being  placed  upwards,  and  the  sharp  end 
downwards  in  the  foot  It  presents  for  examination  four  articular 
sur&ces  and  two  extremities.  The  anterior  and  poeierior  wrfcuee 
have  nothing  worthy  of  remark.  One  of  the  laUrcd  sur&ces  has  a 
long  articular  focet,  extending  its  whole  length,  for  the  internal  cunei- 
form ;  the  other  has  only  a  partial  articular  focet  for  the  external 
cuneiform  bone. 

If  the  bone  be  held  so  that  the  square  extremity  look  upwards, 
the  broadest  side  of  the  square  being  towards  the  holder,  the  small 
and  partial  articular  surface  will  point  to  the  side  to  which  the  bone 
belongs. 

Articulations, — ^With  four  bones  ;  scaphoid,  internal  and  external 
cuneiform,  and  second  metatarsal  bone. 

Atta^Ament  <f  Muscles, — To  the  flexor  brevis  pollicis. 

The  External  Cuneiform  is  intermediate  in  si2e  between  the 
two  preceding,  and  placed,  like  the  middle,  with  the  broad  end  up- 
wards and  the  sharp  extremity  downwards.  It  presents  for  examina- 
tion five  surfaces,  and  a  superior  and  inferior  extremity.  The  upper 
extremity  is  flat,  of  an  oblong  square  form,  and  bevelled  posteriorly,  at 
the  expense  of  the  outer  surface,  into  a  sharp  edge. 

If  the  bone  be  held  so  that  the  square  extremity  look  upwards  and 
the  sharp  border  backwards,  the  bevelled  surfoce  will  point  to  the  side 
corresponding  with  the  foot  to  which  the  bone  belongs. 

Articulations. — With  six  bones;  scaphoid,  middle  cuneiform,  cuboid, 
and  second,  third,  and  fourth  metatarsal  bones. 

Attachment  qfJSiusdes, — To  the  flexor  brevis  pollicis. 

The  Cuboid  bone  is  irregularly  cuboid  in  form,  and  marked  upon 
its  under  surface  by  a  deep  groove,  for  the  tendon  of  the  peroneus 
longus  muscle.  It  presents  for  examination  six  surfaces,  three  articular 
and  three  non-articular.  The  non-articular  surfaces  are  the  superior, 
which  is  slightly  convex,  and  assists  in  forming  the  dorsum  of  the 
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foot ;  the  inferior,  marked  by  a  prominent  ridge,  the  iuherosityy  and  a 
deep  groove  for  the  tendon  of  the  peroneug  longiis ;  and  an  external j 
the  smallest  of  the  whole,  and  deeply  notched  by  the  commencement 
of  the  peroneal  groove.  The  articular  suffaces  are,  the  posterior,  which 
is  of  large  size,  and  concavo-convex,  to  articnlate  with  the  os  calcis ; 
anierior^  of  smaller  size,  divided  by  a  slight  ridge  into  two  fecets,  for 
the  fourth  and  fifth  metatarsal  bones ;  and  internal,  a  small  oval  articu- 
lar £Eicet,  upon  a  large  and  quadrangular  surface,  for  the  external 
cuneiform  bone. 

If  the  bone  be  held  so  that  the  plantar  surface,  with  the  peroneal 
groove,  look  downwards,  and  the  largest  articular  sur&ce  backwards, 
the  small  non-articular  sur&ce,  marked  by  the  deep  notch,  will  point 
to  the  side  corresponding  with  the  foot  to  which  the  bone  belongs. 

Articulations. — VfH^ifour  bones ;  calcaneus,  external  cuneiform,  and 
fourth  and  fifth  metatarsal  bones,  sometimes  also  with  the  scaphoid. 

Attachment  of  Musdea. — To  three;  the  flexor  brevis  poUicis,  adduc- 
tor pollicis,  and  flexor  brevis  minimi  digiti. 

Upon  a  consideration  of  the  articulations  of  the  tarsus  it  will  be  ob- 
served, that  each  bone  articulates  with  four  adjoining  bones,  with  the 
exception  of  the  calcaneus,  which  articulates  with  two,  and  the  extern 
nal  cuneiform  with  six. 

DevelopmenL — By  a  single  centre  for  each  bone,  with  the  exception 
of  the  OS  calcis,  which  has  an  epiphysis  for  its  posterior  tuberosity. 
The  centres  appear  in  the  following  order ;  calcanean,  sixth  month ; 
astragalan,  seventh  month ;  cuboid,  tenth  month ;  external  cuneiform, 
during  the  first  year;  internal  cuneiform,  during  the  third  year; 
middle  cuneiform  and  scaphoid,  during  the  fourth  year.  The  epiphysis 
of  the  calcaneus  appears  at  the  ninth  year  and  is  united  with  the  dia- 
physis  at  about  the  fifteenth. 

The  Metatarsal  bones,  ^i»  in  number,  are  long  bones,  and  divi- 
sible therefore  into  a  shaft  and  two  extremities.  The  sh£dft  is  pris- 
moid,  and  compressed  from  side  to  side ;  the  posterior  extremity,  or 
base,  is  square-shaped,  to  articulate  with  the  tarsal  bones,  and  with 
each  other ;  and  the  anterior  extremity  presents  a  rounded  head,  cir- 
cumscribed by  a  neck,  to  articulate  with  the  first  row  of  phalanges. 

Peculiar  Metatarsal  boties, — ^The  first  is  shorter  and  Isurger  than  the 
rest,  and  forms  part  of  the  inner  border  of  the  foot ;  its  posterior  ex- 
tremity presents  only  one  lateral  articular  surfJEice,  and  an  oval  rough 
prominence  beneath,  for  the  insertion  of  the  tendon  of  the  peroneus 
longus.  The  anterior  extremity  has,  upon  its  plantar  surface,  two 
grooved  facets,  for  sesamoid  bones. 

The  second  is  the  longest  and  largest  of  the  remaining  metatarsal 
bones ;  it  presents  at  its  base  three  articular  facets,  for  the  three  cunei- 
form bones ;  a  large  oval  facet,  but  often  no  articular  sur^e,  on  its 
inner  side,  to  articulate  with  the  metatarsal  bone  of  the  great  toe,  and 
two  externally,  for  the  third  metatarsal  bone. 

The  Uiird  may  be  known  by  two  fJEtcets  upon  the  outer  side  of  its 
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tiaae,'Goiieiponding  with  the  Kcond,  a, 
Thfiurtk  ms;  be  diitinguished  bj 


1  ma;  be  dittingniihed  bj  it 


I  unaller  li: 


d  b;  hating 


iIbt  BUtEace  an  each 
aide  of  ihe  baae. 

The  JIfiA  i>  recogmsed  by  it* 
broad  base,  and  b;  its  targe  tubero- 
Bit;  in  place  of  an  Biticubr  euriace 
upon  iCB  oatei  aide. 

i^Mefopmnrf.— Each  bone  by  (uw 
centrea  ;  oDe  (or  the  body  and  one 
for  Ibe  digital  extremity  in  the  four 
outer  nietatoranl  bones  ]  and  one  &r 
the  bod,v,  the  other  for  the  baie  in 
the  melatortal  bene  of  the  great  toe. 
Osaific  depoution  ^pcsra  in  theae 
bone«  at  the  same  time  with  the 
icrtebrfe  i  the  epiphyaee,  commen- 
dng  niib  the  great  toe  and  proceed^ 
ing  to  tbe  fifth,  appear  tovarda  the 

tion  being  effciled  at  eighteen. 

A  r/icatatumt^  - —  With  the  tanal 
bones  by  one  eittemity,  and  with 
the  firat  row  of  phalangea  b;  the 
other.  The  number  of  loraal  bonei 
with  which  each  metatarsal  articu- 
lates from  within  outwards,  is  the 
same  as  between  the  metacarpns 
and  caipus,  one  for  the  lirat,  three 
for  the  second,  one  for  Ihe  third, 
two  for  the  fourth,  and  one  for  the 
£fth,  farming  the  cipher  13121. 
Ailaekmtnl  </  Miada. — To  /ourleen;  to  the  firat,  the  peronena 
longus  and  lint  doisal  tnteiosseona  muscle ;  to  tiie  second,  Iwo  doisat 
interreaeei  and  tian>Temi>  pedis;  to  the  third,  two  dorsal  and  one 
planlar  interoaaeoua,  adductor  poBicia  and  tranaversus  pedis ;  to  the 
fourth,  two  doraal  and  one  plantar  intervsaeoua,  adductor  poUlcis  and 
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cor  [ongui  digitorum ;  I, 

:  rounded  b4d  of  the  utn^iu. 

n  lliii  grouve  and  I 


•ptSi^ 


PHALANGES.  107 

transversus  pedis ;  to  the  fifth,  one  dorsal  and  one  plantar  interrosseous 
peronens  brevis,  peroneus  tertias,  abductor  minimi  dig^iti,  flexor  brevis 
minimi  digiti,  and  transversus  pedis. 

Phalange& — There  are  two  phalanges  in  the  great  toe,  and  three 
in  the  other  toes,  as  in  the  hand.  They  are  long  bones,  divisible  into 
a  central  portion  and  extremities. 

The  phalanges  of  the  first  row  are  convex  above,  concave  upon 
the  under  surface,  and  compressed  from  side  to  side.  The  posterior 
extremity  has  a  single  concave  articular  surface,  for  the  head  of  the 
metatarsal  bone ;  and  the  anterior  extremity,  a  pulley-like  surfiuse,  for 
the  second  phalanx. 

The  seamd  phalanges  are  short  and  diminutive,  but  somewhat 
broader  than  those  of  the  first  row. 

The  thirdy  or  ungtuU  phalanges^  including  the  second  phalanx  of  the 
great  toe,  are  flattened  firam  above  downwards,  spread  out  laterally 
at  the  base,  to  articulate  with  the  second  row,  and  at  the  opposite  ex- 
tremity, to  support  the  nail  and  the  rounded  extremity  of  the  toe. 

Development. — By  tioo  centres ;  one  for  the  body  and  one  for  the 
metacarpal  extremity.  Ossification  commences  in  these  bones  after 
that  in  the  metatarsus,  appearing  first  in  the  last  phalanges,  then  in 
the  first,  and  last  of  all  in  the  middle  row.  The  bones  are  completed 
at  eighteen. 

Articulations, — The  first  row  with  the  metatarsal  bones  and  second 
phalanges ;  the  second,  of  the  great  toe  with  the  first  phalanx,  and  of 
the  other  toes  with  the  first  and  third  phalanges ;  and  the  third,  with 
the  second  row. 

Attachment  of  Muscles, — ^To  twenty-three;  to  the  first  phalanges; 
great  toe,  the  innermost  tendon  of  the  extensor  brevis  digitorum,  ab- 
ductor pollicis,  adductor  pollicis,  flexor  brevis  poUicis,  and  transversus 
pedis ;  second  toe,  first  dorsal  and  first  palmar  interosseous  and  lum- 
bricalis ;  third  toe,  second  dorsal  and  second  palmar  interrosseous  and 
Inmbricalis ;  fourth  toe,  third  dorsal  and  third  palmar  interrosseous  and 
lumbricalis  ;  fifih  toe,  fourth  dorsal  interosseous,  abductor  minimi 
digiti,  flexor  brevis  minimi  digiti  and  lumbricalis.  Second  phalanges ; 
great  toe,  extensor  longus  pollicis,  and  flexor  longus  pollicis ;  other  toes, 
one  slip  of  the  common  tendon  of  the  extensor  longus  and  extensor 
brevis  digitorum,  and  flexor  brevis  digitorum.  Third  phalanges; 
two  slips  of  the  common  tendon  of  the  extensor  longus  and  extensor 
brevis  digitonmi,  and  the  flexor  longus  digitorum. 

Sesamoid  Bones. — These  are  small  osseous  masses,  developed  in 
those  tendons  which  exert  a  certain  degree  of  force  upon  the  surface 
over  which  they  glide,  or  where,  by  continued  pressure  and  friction, 
the  tendon  would  become  a  source  of  irritation  to  neighbouring  parts, 
as  to  joints.  The  best  example  of  a  sesamoid  bone  is  the  patella,  de- 
veloped in  the  common  tendon  of  the  quadriceps  extensor,  and  resting 
upon  the  front  of  the  knee-joint.     Besides  the  patella,  there  are  four 
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pain  of  tesomoid  boneB  included  in  the  number  of  pieces  which  com- 
potBc  the  Bkeleton,  two  upon  the  metacarpo-phalangeal  articulation  of 
each  thumb,  and  existing  in  the  tendons  of  insertion  of  the  flexor 
brevis  pollicis,  and  two  upon  the  corresponding  joint  in  the  foot,  in 
the  tendons  of  the  muscles  inserted  into  the  base  of  the  first  phalanx. 
In  addition  to  these  there  is  often  a  sesamoid  bone  upon  the  meta- 
carpo-phaluigeal  joint  of  the  little  finger ;  and  upon  the  corresponding 
joint  in  the  foot,  in  the  tendons  inserted  into  the  base  of  the  first 
phalanx;  ther^  is  one  also  in  the  tendon  of  the  peroneus  longos 
muscle,  where  it  glides  through  the  groove  in  the  cuboid  bone ;  some- 
times in  the  tendons,  as  they  wind  around  the  inner  and  outer 
malleolus ;  in  the  psoas  and  iliacus,  where  they  glide  over  the  body  of 
the  OS  pubis ;  and  in  the  external  head  of  the  gastrocnemius. 

The  bones  of  the  tympanum^  as  they  belong  to  the  apparatus  of  hear- 
ing, will  be  described  with  the  anatomy  of  the  ear. 
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CHAPTER  II. 

ON  THE  LIGAMENTS. 

The  bones  are  variously  connected  with  each  other  in  the  construc- 
tion of  the  skeleton,  and  the  connection  between  any  two  bones  con- 
stitutes a  joint  or  articulation.  If  the  joint  be  immovable,  the  sur- 
faces of  the  bones  are  applied  in  direct  contact ;  but  if  motion  be  in- 
tended, the  opposing  sur&ces  are  expanded,  and  coated  by  an  elastic 
substance,  named  cartilage ;  a  fluid  secreted  by  a  membrane  closed  on 
all  sides  lubricates  their  suz&ce,  and  they  are  firmly  held  together  by 
means  of  short  bands  of  glistening  fibres,  which  are  called  Ugaments 

iligare,  to  bind).  The  study  of  the  ligaments  is  named  syndesmology 
m  together,  it^/Mf  bond),  which,  with  the  anatomy  of  the  articuk- 
tions,  forms  the  subject  of  the  present  chapter. 

The  fonns  of  articulation  met  with  in  the  human  frame  may  be 
considered  under  three  classes : — Synarthrosis,  Amphi-arthrosis,  and 
Diarthrosis. 

Synarthrosis  {vhy^  &»4^m^if  articulation)  is  expressive  of  the  fixed 
form  of  joint  in  which  tne  bones  are  immovably  connected  with  each 
other.  The  kinds  of  synarthrosis  are  four  in  number.  1.  Sutura, 
2.  Harmenia,  3.  Schindylesis.  4.  Gomphosis.  The  characters  of 
the  three  first  have  been  sufficiently  explamed  in  the  preceding  chap- 
ter, p.  52.  It  is  here  only  necessary  to  state  that,  in  the  construction 
of  sutures,  the  substance  of  the  bones  is  not  in  immediate  contact, 
but  is  separated  by  a  layer  of  membrane  which  is  continuous  exter- 
nally with  the  pericranium  and  internally  with  the  dura  mater.  It  is 
the  latter  connection  which  gives  rise  to  the  great  difficulty  sometimes 
experienced  in  tearing  the  calvarium  from  the  dura  mater.  Cruveil- 
hier  describes  this  interposed  membrane  as  the  sutured  cartilage ;  I 
never  saw  any  structure  in  the  sutures  which  could  be  regarded  as 
cartilage,  and  the  history  of  the  formation  of  the  cranial  bones  would 
seem  to  point  to  a  different  explanation.  The  fourth,  Gomphosis 
(yif*^9t^  a  nail),  is  expressive  of  the  insertion  of  one  bone  into  another, 
in  the  same  manner  that  a  nail  is  fixed  into  a  board  ;  this  is  illus- 
trated in  the  articulation  of  the  teeth  with  the  alveoli  of  the  maxillary 
bones. 

Amphi-arthrosis  («/(«^«  both,  &^4^m^it)  is  a  joint  intermediate 
in  aptitude  for  motion  between  the  immovable  synarthrosis  and  the 
movable  diarthrosis^  It  is  constituted  by  the  approximation  of  sur- 
&oe8  partly  coated  with  cartilage  lined  by  synovial  membrane,  and 
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partly  connected  by  interosseous  ligaments,  or  by  tbe  intervention  of 
an  elastic  fibro-cartilage  which  adheres  to  the  ends  of  both  bones. 
Examples  of  this  articidation  are  seen  in  the  union  between  the  bodies 
of  the  vertebrae,  of  the  sacrum  v<rith  the  coccyx,  of  the  pieces  of  the 
sternum,  the  sacro-iliac  and  pubic  symphyses  (^vv,  ipvut  to  grow  to- 
gether ),  and  according  to  some,  of  the  necks  of  the  ribs,  with  the 
transverse  processes. 

DiARTHROSis  Qta  through,  of^^t^ns)  is  the  movable  articulation, 
which  constitutes  by  far  the  greater  number  of  the  joints  of  the  body. 
The  degree  of  motion  in  this  class  has  given  rise  to  a  subdivision  into 
three  genera,  Arthrodia,  Ginglymus,  and  Enarthrosis. 

Arthrodia  is  the  movable  joint  in  which  the  extent  of  motion  is 
slight  and  limited,  as  in  the  articulation  of  the  clavicle,  of  the  ribs, 
articular  processes  of  the  vertebrae,  axis  with  the  atlas,  radius  with 
the  ulna,  fibula  with  the  tibia,  carpal  and  metacarpal,  tarsal  and  meta- 
tarsal bones. 

Gmghfrnus  {ytyyX.vfMu  a  hinge),  or  hinge-joint,  is  the  movement 
of  bones  upon  each  other  in  two  directions  only,  viz.  forwards  and 
backwards  ;  but  the  degree  of  motion  may  be  very  considerable.  The 
instances  of  this  form  of  joint  are  numerous  ;  they  comprehend  the 
elbow,  wrist,  metacarpo-phalangeal  and  phalangeal  joints  in  the  upper 
extremity ;  and  the  knee,  ankle,  metatarso-phalangeal  and  phalangeal 
joints  in  the  lower  extremity.  The  lower  jaw  may  also  be  admitted 
into  this  category,  as  partaking  more  of  the  character  of  the  hinge- 
joint  than  of  the  less  movable  arthrodia. 

The  form  of  the  ginglymoid  joint  is  somewhat  quadrilateral,  and 
each  of  its  four  sides  is  provided  with  a  ligament,  which  is  named 
from  its  position,  anterior,  posterior,  internal,  or  eaiemal  lateral.  The 
lateral  laments  are  thick  and  strong,  and  are  the  chief  bond  of 
union  between  the  bones.  The  anterior  and  posterior  are  thin  and 
loose  in  order  to  permit  the  required  extent  of  movement. 

Enarthrosis  (it*  in,  ei^H^vo-tg)  is  the  most  extensive  in  its  range  of 
motion  of  all  the  movable  joints.  From  the  manner  of  connection 
and  form  of  the  %ones  in  this  articulation,  it  is  called  the  ball  and 
socket-joint.  There  are  two  instances  in  the  body,  viz.  the  hip  and 
the  shoulder. 

I  have  been  in  the  h^bit  of  adding  to  the  preceding  the  carpo-metar 
carpal  articulation  of  the  thumb,  although  not  strictly  a  ball-and- 
socket  joint,  from  the  great  extent  of  motion  which  it  enjoys,  and 
firom  the  nature  of  the  ligament  connecting  the  bones.  As  far  as  the 
articular  surfaces  are  concerned,  it  is  rather  a  double  than  a  single 
ball-and-socket,  and  the  whole  of  these  considerations  remove  it  finom 
the  simple  arthrodial  and  ginglymoid  groups. 

The  ball  and  socket-joint  has  a  circular  form  ;  and,  in  place  of  the 
four  distinct  ligaments  of  the  ginglymus,  is  enclosed  in  a  bag  of  liga- 
mentous membrane,  called  a  capstUar  ligament. 

The  kinds  of  articulation  may  probably  be  conveyed  in  a  more  sa- 
tisfactory manner  in  the  tabular  form,  thus : 


MOVBMBNTS  OF  JOINTS.  Ill 

Examples. 

{Sutura    ....     bones  of  the  skull. 
Harmonia    .     .     .     superior  maxillary  bones. 
Schindylesis     .     .     vomer  with  rostrum. 
Gomphosis  .     .     .    teeth  with  alveoli. 

Amphi-arthrosis     .     Bodies  of  the  vertebrae     .     Symphyses. 

r  Arthrodia    .     .     .     carpal  and  tarsal  bones. 
Diarthrosis.  <  Ginglymus  .     .     .     elbow,  wrist,  knee,  ankle. 
l_  Enarthrosis      .     .     hip,  shoulder. 

The  motions  permitted  in  joints  may  be  referred  to  four  heads,  viz. 
1.  Gliding.    2.  Angular  movement.    3.  Circumduction.    4.  Rotation. 

1.  GUdifig  is  the  simple  movement  of  one  articular  surface  upon 
another,  and  exists  to  a  greater  or  less  extent  in  all  the  joints.  In  the 
least  movable  joints  as  in  the  carpus  and  tarsus,  this  is  the  only  mo- 
tion which  is  permitted. 

2.  Angular  movement  may  be  performed  in  four  different  directions, 
either  forwards  and  backwards,  as  in  flexion  and  extension ;  or  inwards 
and  outwards,  constituting  adduction  and  abduction.  Flexion  and  ex- 
tension are  illustrated  in  the  ginglymoid  joint,  and  exist  in  a  large 
proportion  of  the  joints  of  the  body.  Adduction  and  abduction  con- 
joined with  flexion  and  extension,  are  met  with  complete,  only  in  the 
most  movable  joints,  as  in  the  shoulder,  the  hip,  and  the  thumb.  In 
the  wrist  and  in  the  ankle  adduction  and  abduction  are  only  partial. 

3.  Circumduction  is  most  strikingly  exhibited  in  the  shoulder  and 
hip  joints ;  it  consists  in  the  slight  degree  of  motion  which  takes  place 
in  the  head  of  a  bone  gainst  its  articular  cavity,  while  the  extremity 
of  the  limb  is  made  to  describe  a  large  circle  upon  a  plane  surface.  It 
is  also  seen,  but  in  a  less  degree,  in  the  carpo-metacarpal  articulation 
of  the  thumb,  metacarpo-phalangeal  articulations  of  the  fingers  and 
toes,  and  in  the  elbow  when  that  joint  is  flexed  and  the  end  of  the 
humerus  fixed. 

4.  Rotation  is  the  movement  of  a  bone  upon  its  own  axis,  and  is 
illustrated  in  the  hip  and  shoulder,  or  better  in  the  rotation  of  the  cup 
of  the  radius,  against  the  eminentia  capitata  of  the  humerus.  Rota- 
tion is  also  observed  in  the  movements  of  the  atlas  upon  the  axis, 
in  which  the  odontoid  process  serves  as  a  pivot  around  which  the 
atlas  turns. 

The  structures  entering  into  the  composition  of  a  joint  are  bone, 
cartilage,  fibrous  tissue,  adipose  tissue,  and  synovial  membrane.  Car- 
tilage forms  a  thin  coating  to  the  articular  extremities  of  bones,  some- 
times presenting  a  smooth  surface  which  moves  on  a  corresponding 
smooth  surface  of  the  articulating  bone;  sometimes  forming  a  plate 
smooth  on  both  surfaces  and  interposed  between  the  cartilaginous  ends 
of  two  bones,  interarticular ;  and  sometimes  acting  as  the  connecting 
medium  between  bones  without  any  free  surface,  interosseous.  Fibrous 
tissue  enters  into  the  construction  of  joints  under  the  form  of  ligament, 
in  one  situation  constituting  bands  of  various  breadth  and  thickness; 
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in  another  a  layer  which  extends  completely  around  the  joint  and  is 
then  called  a  capsular  ligament.  All  the  ligaments  of  joints  are  com- 
posed of  that  variety  of  fibrous  tissue  termed  white  fibrous  tissue,  but 
in  some  situations  ligaments  are  found  which  consist  of  yellow  fibrous 
tissue,  for  example,  the  ligamenta  subflava  of  the  arches  of  the  verte- 
bral column.  Adipose  tissue  exists  in  variable  quantity  in  relation 
with  joints,  where  it  performs,  among  other  ofiSces,  that  of  a  valve  or 
spring,  which  occupies  any  vacant  space  that  may  be  formed  during 
the  movements  of  the  joint,  and  effectually  prevents  the  occurrence  of 
a  vacuum  in  those  cavities.  This  purpose  of  adipose  tissue  is  exem- 
plified in  the  cushion  of  fiett  at  the  bottom  of  the  acetabulum  and  in 
the  similar  cushion  behind  the  ligamentum  patellae.  Synovial  mem- 
brane constitutes  the  beautiful  smooth  and  polished  lining  of  a  joint, 
and  contains  the  fluid  termed  synovia  by  means  of  which  the  adapted 
sur£Eu:es  are  enabled  to  move  upon  each  other  with  the  perfect  ease 
and  freedom  which  are  known  to  exist. 

Cartilage. — In  the  structure  of  joints,  cartilage  serves  the  double 
purpose  of  a  connecting  and  separating  medium.  In  the  former  capa- 
city possessing  great  strength,  and  in  the  latter  smoothness  and  elasti- 
city. In  reference  to  its  intimate  structure  it  admits  of  classification 
into  three  kinds,  true  cartilage,  reticular  cartilage,  and  fibrous  car- 
tilage. 

True  Cartaage  is  composed  of  a  semi-transparent  homogeneous  sub- 
stance (hyaline  or  vitreous  substance)  containing  a  number  of  minute 
cells  (cartilage  corpuscles)  dispersed  at  short  intervals  through  its 


Fig.  47.* 


*  A  portion  of  articular  cartilage  from  the  head  of  the  fibula.  The  sectaon  is 
made  yertically  to  the  surface,  and  magnified  166  times,  a.  The  appearance 
and  arrangement  of  the  cells  near  to  the  bone.  The  irre^ar  line  to  uie  right 
is  the  boundary  of  the  bone.  b.  A  view  of  the  same  section,  at  about  midway 
between  the  bone  and  the  free  smfieuse.  c.  A  portion  near  Uie  synovial  suz&ce ; 
the  Ikie  to  the  left  is  that  of  the  synovial  bounduy. 
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BtmcCnre.  The  cells  aie  dtbIi  eblong,  or  polyhedral  Id  shape,  and 
niore  or  leu  flattened  ;  their  RiembianoDi  enrelope  is  blended  widi  the 
intercellular  substance,  and  they  contain  in  their  interior  secondary 
celle,  nuclc),  nucleoli,  oil  globDles.  and  moie  or  leas  of  granular  mattei. 
CartilagQ  cellfl  haye  an  averagfl  meaaurement  of  ^  Jn^  of  an  inch  in 
their  long  diameter ;  they  are  Eontetimes  isolated,  Bometimes  grouped 
in  p^n,  and  sometimes  disposed  in  a  linear  group  of  three  or  four. 
Tbey  are  laiger  near  the  bone  than  at  the  surface,  and  in  the  latter 
utnation  are  long  and  slender  in  form,  and  arranged  in  rows  having 
their  long  axis  parallel  with  the  plane  of  the  anr&ce.  True  cartilage 
is  pearl-white  or  biaish  and  opdine  in  cdIdiii,  and  ita  intercellukr 
substance  is  semi  transparent  and  structureless.  These  characters, 
honeier,  are  changed  when  it  eihibits  a  tendency  to  oaaify.  In  the 
latter  case  the  inteicellular  substance  becomes  fibrous  and  more  or  less 


colour  is  yelloB 


and  the 
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ral  state. 

The  true  cartilages  are,  the  articular, 
eoital,  ensiform,  dyroid,  cricoid,  ary- 
tenoid, tracheal  and  bronchial,  naaal, 
meatns  auria,  the  puUe;  of  the  troch- 
learia  muscle,  and  temporary  cartilage 
01  the  cartilage  of  bone  pieiiously  to 
ossification.* 

Reticular  cartUage  is  c<iinposed  of 
"^  (tiW^Ii  of  "■  in«5i  in  diameter) 


■  Fi^  S. 
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■eparaUd  from  eodi  other  b;  sn  opake,  (Dbfibroui,  interceDolBr  net- 
work, the  breadth  of  the  cell)  being  coDaiderablj  greater  thut  that  of 
the  intercellular  (tracture.  The  cells  ore  parent  cellt,  containiDg 
othen  of  KCondaty  fonnalioa,  together  with  nuclei,  nncleoli,  graniikr 
matter,  a^  oit-gtobulea  in  greater  nomber  than  thosa  of  tme  car- 
tilage. The  fihrei  are  short,  imperfect,  loose  in  teitnre,  and  yel- 
lowish. The  instances  of  reticular  cartilage  are,  the  pinna,  epiglottis, 
and  Eustachian  tube. 

Fibroat  cariilaga  is  compOBed  of  a  netvork   of  white   glistening 
Sbns  collected  into  bsciculi  of  Tsrioaa  size,  and  containing  in  its 


meahea  cells  and  a  suhfihraus  tissue  resembling  thai  of  reticular 
cartil^.  The  fihivs  of  fibrous  cartilage  are  identical  with  those  oF 
libKnis  tissue,  the  cells  are  largo  (about  t^th  of  an  inch)  as  in  reti- 
cular earUkge,  and  the  aieols  are  variable  in  dimeneioiis.  It  is  this 
latter  cliaracter  that  constitutes  the  di^ence  between  different  fibrous 
ed  almost  entirely  of  fibres  with 
le  interarticular  cartilages,  while  ollien 
large  spaces  filled  with  an  imperfect  fibrous  tissue  and  cells,  as  the 
mterrertebral  substance. 

The  fibrous  cartilages  admit  of  arrangement  int«  four  groups, 
namely,  interarticular,  sttatifonn,  intetoeseus,  and  free.  The  in- 
stances of  interarticular  fibroaa  eati3aget  (menisci)  are  those  of  the 
lower  jaw,  sternal  and  acromial  end  of  the  clavicle,  wrist,  carpus, 
knee,  to  which  may  be  added  the  fibrous  cartilages  of  circumference, 
glenoid  and  cotyloid.  The  atrat^om  fSiToui  cariilagei  are  such  as 
fonn  a  thin  coating  to  the  grooves  on  bone  through  which  tendons 
p^y.  The  irtieroaseoia  fibrous  cari^ages  ore  the  interrertebral  sub- 
stance and  symphysis  pubis.  The  five  JUmai  cartiSagei  ore  the  tarsal 
carlilHget  of  the  eyelids. 
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The  devdopmerd  of  cartilage  is  the  same  with  that  of  cartilage  of 
bone  (page  5),  the  different  forms  of  cartilage  resulting  from  subse- 
quent changes  in  the  intercellular  substance  and  cells.  Thus,  for 
example,  in  articular  cartilage  the  ceUs  undeigo  the  lowest  degree  of 
development,  are  very  disproportionate  to  the  intercellular  substance, 
and  the  latter  remains  pennanently  structureless.  In  reticular  carti- 
lage the  cells  possess  a  more  active  growth,  and  surpass  in  bulk  the 
intercellular  substance,  while  the  latter  is  composed  also  of  cells^ 
which  assume  a  fibrous  dispcMsition.  In  fibrous  cartilage  development 
is  most  energetic  in  the  intercellular  substance ;  this  is  converted  into 
&sciculi  of  fibrous  tissue  while  the  interspaces  are  filled  with  cells  and 
imperfect  fibrous  tissue  in  every  stage  of  development. 

Fibrous  Tissub  is  one  of  the  most  generally  distributed  of  all  the 
animal  tissues  ;  it  is  composed  of  ^fibres  of  extreme  minuteness,  and 
presents  itself  under  three  elementary  forms  ;  namely,  white  fibrous 
tissue,  yellow  fibrous  tissue,  and  red  fibrous  tissue. 

In  vdMU  fibrous  tissue  the  fibres  are  cylindrical,  exceedingly  minute, 
(about  ish^d  ^^  ^^  ^^^  ^  diameter),  transparent  and  undulating  ; 
they  are  collected  into  small  fasciculi  (firom  -gjff^  to  ^q^q^  of  an 
inch)  and  these  latter  form  larger  fasciculi,  which  according  to  their 
arrangement  give  rise  to  the  production  of  thin  laminae,  membranes, 
ligamentous  bands,  and  tendinous  cords.  The  connecting  medium  of 
the  fibres  in  the  formation  of  the  primitive  iasciculi  is  a  transparent 
gtmctureless  interfibrous  substance  or  blastema,  to  which  in  most 
situations  are  added  numerous  minute  dark  filaments  derived  from 
nadei  and  thence  teimed  nuclear  filaments.  The  nuclear  filaments  are 
sometimes  wound  spirally  around  the  fasciculi  or  interlace  with  their 
separate  fibres,  at  other  times  they  are  variously  twisted  and  run 
parallel  with  the  &sciculi.  The  fasciculi  are  connected  and  held  to- 
gether in  the  formation  of  membranes  and  cords  by  loose  fibres  which 
are  interwoven  between  them,  or  by  mutual  interlacement. 

Examples  of  white  fibrous  tissue  are  met  with  in  three  principal 
forms,  namely,  membrane,  ligament,  and  tendon. 

The  menUnunous/orm  of  white  fibrous  tissue  is  seen  in  the  common 
connecting  medium  of  the  body,  namely,  fibro-cellular  or  areolar  tissue, 
in  which  the  membrane  is  extremely  thin  and  disposed  in  laminae, 
bands  or  threads,  leaving  interstices  of  various  size  between  them. 
It  is  seen  also  in  the  condensed  covering  of  various  organs,  as  the 
periosteum,  perichondrium,  capsulae  propriae  of  glands,  membranes  of 
the  brain,  sclerotic  coat  of  the  eyebaU,  pericardium,  fitsciae ;  sheaths  of 
muscles,  tendons,  vessels,  nerves  and  ducts ;  sheaths  of  the  erectile 
organs,  and  the  corium  of  the  dermic  and  mucous  membrane. 

L%fament  is  the  name  given  to  those  bands  of  various  breadth  and 
thickness  which  retain  the  articular  ends  of  bones  in  contact  in  the 
construction  of  joints.  They  are  glistening  and  inelastic  and  com- 
posed of  &sciculi  of  fibrous  tissue  ranged  in  a  parallel  direction  side 
by  side,  or  in  some  situations  interwoven  with  each  other.  The 
&Bcicu]i  are  held  together  by  separate  fibres,  or  by  areolar  tissue. 
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Tendon  is  the  collection  of  parallel  fitsciculi  of  fibrous  tissue,  by 
means  of  which  muscles  are  attached  to  bones.  They  are  (X>n8trttcted 
on  the  same  principle  with  ligaments,  are  usually  rounded  in  their 
figure,  but  in  some  instances  are  spread  out  so  as  to  assume  a 
membranous  form.     In  the  latter  state  they  are  called  aponeuroses, 

Ydhw  fibnyua  tissue  is  known  also  by  the  appellation  elastic  tissue^ 
firom  one  of  its  more  prominent  physical  properties,  a  property  which 
permits  of  its  fibres  being  drawn  out  to  double  their  length  and  again 
returning  to  their  original  dimensions.  The  fibres  of  elastic  tissue  are 
transparent,  brittle,  fiat,  or  polyhedral  in  shape,  colourless  when  single 
but  yellowish  in  an  aggregated  form,  and  considerably  thicker  {g(^^ 
of  an  inch  in  diameter)  than  the  fibres  of  white  fibrous  tissue.  In  ti^e 
construction  of  their  peculiar  tissue  they  communicate  with  each  other 
by  means  of  short  oblique  fibres,  which  unite  with  adjoining  fibres 
at  acute  or  obtuse  angles  without  any  enlai^ment  of  tiie  fibre  with 
which  they  are  joined.  This  circumstance  has  given  rise  to  the  idea 
of  these  fibres  giving  off  branches,  an  expression  derived  firom  the 
division  of  blood-vessels,  and  another  term  borrowed  firom  the  same 
source  has  been  applied  to  their  communication  with  each  other, 
namely,  inosculation  ;  but  both  these  expressions  in  their  literal 
meaning  are  incorrect.  When  yellow  fibrous  tissue  is  cut  or  torn, 
the  fibres  in  consequence  of  their  elasticity  become  clubbed  and  curved 
at  the  extremity,  a  striking  character  of  this  tissue. 

The  instances  of  yellow  fibrous  tissue  are  ;  the  ligamenta  subflava 
of  the  arches  of  the  vertebrae,  chordae  vocales,  thyro-epiglottic  liga- 
ment, crico-thyroidean  membrane,  the  iftembranous  layers  connecting 
the  cartilaginous  rings  of  the  trachea  and  bronchial  tubes,  the  capsula 
propria  of  the  spleen  and  the  middle  coat  of  arteries.  It  is  also  met 
with  around  some  parts  of  the  alimentary  canal,  as  the  oesophagus, 
cardia,  and  anus,  around  the  male  and  female  urethra,  in  the  fietsda 
lata,  and  in  the  corium  of  the  skin. 

Bed  fibrous  tissue  is  also  termed  contractile  Ussue^  fiH)m  a  peculiar 
property  which  it  possesses,  and  which  places  it  physiologically  in  an 
intermediate  position  between  white  fibrous  tissue  and  muscular 
fibre.  Its  fibres  are  cylindrical,  transparent,  reddish  in  hue,  and 
collected  into  fiusciculi.  It  is  met  with  in  the  corium  of  the  akin,  in 
the  dartos,  around  the  nipple,  in  the  excretory  ducts  of  glands,  in  the 
coats  of  blood-vessels,  particularly  veins,  in  the  iris,  in  the  inter- 
vascular  spaces  of  the  erectile  tissue  of  the  penis  and  clitoris,  around 
the  urethra,  and  around  the  vagina. 

Adipose  Tissue  is  composed  of  minute  cells,  aggregated  together  in 
clusters  of  various  size  within  the  areolae  of  fibro-cellular  tissue.  The 
cells  of  adipose  tissue  are  identical  in  manner  of  formation  with  other 
cells,  being  developed  on  nuclei  and  increasing  in  size  by  the  forma- 
tion of  fluid  in  their  interior.  In  adipose  cells  this  fluid,  instead  of 
being  albuminous  as  in  other  cells,  is  oleaginous,  the  oil  at  fbrst  appeal^ 
ing  in  separate  globules,  which  subsequently  coalesce  into  a  single 
drop.     The  size  of  adipose  cells  at  their  full  development  is  about 
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y^7  of  an  inch  in  diameter ;  when  isolated  they  are  globular  in  form, 
but  are  hexagonal  or  polyhedral  when  compressed.  They  are  per- 
fectly transparent,  the  cell-membrane  being  structureless  and  their 
nucleus  disappearing  as  they  attain  their  full  size. 

Synovial  Membrane  is  a  thin  membranous  layer,  which  invests 
the  articular  cartilages  of  the  bones,  and  is  thence  reflected  upon  the 
sur&ces  of  the  ligaments  which  surround  and  enter  into  the  composi- 
tion of  a  joint.  It  resembles  the  serous  membranes  in  being  a  shut 
sac,  and  secretes  a  transparent  and  viscous  fluid,  which  is  named 
synovia.  Synovia  is  an  alkaline  secretion,  containing  albumen,  which 
is  coagulable  at  a  boiling  temperature.  The  continuation  of  this  mem- 
brane over  the  surfiEu»  of  the  articular  cartilage,  a  much  agitated 
question,  has  been  decided  by  the  interesting  discoveries  of  Henle, 
who  has  ascertained  the  existence  of  an  epithelium  upon  cartilage 
identical  with  that  produced  by  the  reflected  portion  of  the  membrane. 
In  some  of  the  joints  the  synovial  membrane  is  pressed  into  the 
articular  cavity  by  a  cushion  of  fat :  this  mass  was  called  by  Havers 
the  synovial  gland,  from  an  incorrect  supposition  that  it  was  the 
source  of  the  synovia  ;  it  is  found  in  the  hip  and  in  the  knee-joint. 
In  the  knee-joint,  moreover,  the  synovial  membrane  forms  folds,  which 
are  most  improperly  named  ligaments,  as  the  mucous  and  alar  liga- 
ments, the  two  latter  being  an  appendage  to  the  cushion  of  fat. 
Besides  the  synovial  membranes  entering  into  the  composition  of 
joints,  there  are  numerous  smaller  sacs  of  a  similar  kind  interposed 
between  surfaces  which  move  upon  each  other  so  as  to  cause  friction  ; 
they  are  often  associated  with  the  articulations.  These  are  the  bursa 
mucosas  ;  they  are  shut  sacs,  analogous  in  structure  to  synovia  mem- 
branes, and  secreting  a  similar  synovial  fluid. 

The  epithelium  of  synovial  membranes  is  of  the  kind  termed 
tesselated;  it  is  developed  in  the  same  manner  with  the  epithelium 
of  other  free  surfaces,  and  is  continually  reproduced  from  beneath, 
while  the  superficial  layers  are  being  rubbed  off  and  lost. 


ARTICULATIONS. 

The  joints  may  be  arranged,  according  to  a  natural  division,  into 
those  of  the  trunk,  those  of  the  upper  extremity,  and  those  of  the 
lower  extremity. 

Ligaments  op  the  Trunk. — The  articulations  of  the  trunk  are 
divisible  into  ten  groups,  viz. — 

1.  Of  the  vertebral  column. 

2.  Of  the  atlas,  with  the  occipital  bone. 

3.  Of  the  axis,  with  the  occipital  bone. 

4.  Of  the  atlas,  with  the  axis. 

5.  Of  the  lower  jaw. 


6.  OflheriU,irithth«Tertebne. 

7.  Of  Hie  rib>i  with  the  aternuin,  iai  with  each  other. 

8.  Of  the  tCemiun. 

9.  Of  the  Tertebial  CDtmnn,  with  the  pelrii. 
10.  Of  Ihe  pekii. 

1.  ArliaUaiioii  of  He  vertebral  Coivmn. — The  ligBmenti  connecting 
together  the  different  piewa  of  the  Tertetnl  cDlmnn,  admit  of  the 
BBDie  Brmngement  with  that  of  the  yortebrffi  themselTes.  Thus  the 
ligamenta 

Of  the  bodies  aie  the—  Anlerior  comman  ligament, 

lalerrertebntl  EuUtance. 
Of  the  arches, —  Ligamenta  Bubftavit. 

Of  the  ariicular  proresies, —    Capaokr  UgamentK, 

Synovial  memhranes. 


Ofthi 

Bodies  — The  Anlerior  oommon  lyameni  i>  a  broad  and  riband- 
like  band  of  ligamenCouB  fibres  extendiog  along  the  fnmt  >urbce  of 
the  Tertebml  column,  from  the  axi>  to  ^e  •acmm.  It  is  intimately 
connected  with  the  intervertebral  suhBtanceB,  and  leu  closel;  with  the 
bodies  of  the  vertebrae.  In  the  dorsal  re^on  it  is  thicker  than  in  the 
cervical  and  lumbar,  and  coneistB  of  a  nie^an  and  two  lateral  portiom 
BepBiated  from  each  other  by  a  seriea  of  openings  for  the  passage  of 
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Teaseli.  The  ligament  is  ctanpoNd  of  fibrea  of  Tnrioni  length  elowl; 
interworea  with  each  other ;  the  di^itr  and  shorter  doaaing  the  inter- 
Tertebnl  subBtaneea  from  ooe  vertebtH  to  the  next ;  and  the  lupaficial 
and  loDgei  fibres  ooasing  three  or  four  vertebne. 

The  Bnlerior  conunon  ligament  i>  in  reiation  b;  its  pmUrior  or  ver- 
Ubrat  tar/ace,  with  the  intervertebral  subataneea,  the  bodjea  of  the 
Tortebitt,  and  with  the  Teaaela,  prindpally  v:' 
ceutial  &Dni  ita  lateral  portiona.  By  its  oneer 
is  in  relation  in  the  neck,  with  the  longua 
colli  maBcles,  the  pharynx  and  the  cesopho- 
gna  i  in  the  thoracic  region,  with  the  aorta, 
uia  Tens  ai^oa,  and  thoracic  duct;  and 
in  the  lumbar  region,  with  the  aorta,  right 
renal  artery,  right  lumbar  aneriea,  arteria 
ncra  media,  vena  cara  inferior,  left  Imnbar 
Teina,  Tcceptaculum  chyli,  the  commence- 
ment of  the  thoracic  duct,  and  the  tendona 
of  the  leaaer  muacle  of  the  diaphragm  wi^ 
the  fibres  of  which  the  ligamentoua  fiWes 
interlace. 

The  Pmlerior  tommon  ligamenl  lies  upon 
tlie  posterior  anr&ce  of  the  bodies  of  the 
Tertebne,  and  extends  from  the  axis  to  the 
■Knun.  It  is  broad  opposite  the  intec- 
Tertebral  aubstancee,  to  which  it  is  cloaelj 
adherent ;  and  narrow  ajid  thick  over  the 
bodies  of  the  vertebra,  from  which  it  ia 
■eporated  by  the  veins  of  the  base  of  the 

Tertebrce.  It  is  composed  like  the  anterior  ligament  of  shorter  and 
longer  fibrea  which  ore  dispoaed  in  a  similar  manner. 

The  poaterior  common  lament  is  in  relation  by  its  anterior  mrfiice 
with  the  intervertebral  aubatances,  the  bodies  <i  the  vertebnB,  and 
with  the  venffl  basom  vertebiarum ;  andbyitspoiterioraurfttcewith  the 
dura  mater  of  the  apinal  cord,  some  loose  arecdar  tisane  and  nomerous 
small  veins  being  interposed. 

The  Inlerneneiiral  auislatux  is  a  lenticular  disc  of  Gbrons  cartilage, 
interposed  between  each  of  the  vertebrs  from  the  axia  to  the  sacram, 
and  retaining  them  tirmly  in  connexion  with  each  other.  It  difiers 
in  thickuesa  in  diSerent  parts  of  the  column,  and  variea  in  depth  at 
different  points  o(  its  extent ;  thua,  it  is  thicheat  in  the  lumbu  re- 
glion,  deepest  in  front  in  the  cervical  and  lumbax  regions,  ai  ~ 

in  the  doraal  region  ;    and  contribntes,  in  a   great  ir 

formation  of  the  natural  corves  of  Che  vertebral  en'  ~~ 


M  pHlcnOT  common  linmcnt,    A  part 
an  Bui&ce  of  the  vertebn,  fin  Ibe  ti*D 


of  the  bodiei  of  three  donaX  vertebrs,  cootittted 


ISO 

Wlien  the  intervflTtebral  anhHtonce  ia  bisected  eitber  horuontally  or 
Tcrtiodl;,  il  i>  Ken  to  be  compoaed  of  a  Mries  ot  layers  of  dense 
fibnmt  tiune,  aepanted  by  intenticea  filled  witb  the  tofter  kind. 
The  central  part  of  each  inleirertebral  disc  it  wholly  mads  up  of  this 
•ofter  fibroiu  cartilage,  which  has  the  appeaiancfl  of  a  pulp,  and  is  » 
elaitic  as  to  riie  above  the  level  of  the  Kclion  aa  soon  a>  its  division 
When  examined  &om  the  &ont,  the  layen  are  found 
to  coniist  of  fibree  posaiDg  ob- 
"'■  '*■'  Jiquely  between  the  two  verte- 

bne,  in  one  layer  passing  from 
left  to  right,  in  the  next  &am 
right  to  left,  alternating  in  each 

-The 


>  thin  planes. 


of  yellow  fibrous  tissue,  Bima- 
ted  between  the  arches  of  each 
pair  of  vertehne,  from  the  axis 

bricated  potitinn  of  the  lamiiue 
ihey  are  attached  to  the  poste- 
rior aurfitce  of  the  vertebra  be- 


fiue  of  the  arch  of  the  vertebra 
above,  and  are  lepatated  from 
each  other  at  the  middle  line  by  a  sHght  bterspace.  Thej  cauit- 
teract,  by  their  elasticity,  the  eSbrti  of  the  fleior  muscles  of  the 
tmnk  ;  and  by  presemog  the  upnght  poeition  of  the  spine,  limiC 
the  eipenditare  of  muscular  force-  They  are  longer  in  the  cervical 
than  in  the  other  regions  of  the  spine,  and  are  thickest  in  the  lumbar 

The  ligamenta  subflava  are  in  relation  by  both  snr&cee  with  the 
meningo-iachidian  veins,  and  intemally  they  are  separated  from  tbe 
dura  maler  of  the  spinal  cord  by  those  veins  and  some  loose  areolar 
and  adipose  tissue. 

Akticl'lak  FROCEB8I8. — The  ligaments  of  the  articular  processes 
of  the  TertebiK  are  loose  synovial  captutet  which  surround  the  articu- 
lating snr&ces.  They  are  protected  on  their  eitemal  side  by  a  thin 
layer  of  ligamentous  fibres. 

Spinous  pbocSSSBS.  —  The  inler-ipmoai  ligaments  are  thin  and 
membianous,  and  are  extended  between  the  spinous  processes  in  the 
dorsal  and  Imnhar  regions.  They  are  thickest  in  the  latter  rq;ion  ; 
and  are  in  relaiaa  with  the  multifidua  spinte  muscle  at  each  side. 


bj  Ihe  dde  of  tlie  ni 


poTlMja  of  the 

in  Ihia  view  the 
the  ligsmeuta 
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The  Supra-ipininH  ligament  (fig.  60)  is  a  stroDg  sad  Inelaitie  libraai 
cord,  nhicb  eitecds  from  the  apex  of  Ihe  >pinau>  procesB  of  the  lut 
cervical  Tertebis  to  the  sacruin,  beiDg  attached,  to  each  >]»noua  pcoceu 
in  its  course  ;  it  ie  thickest  in  the  lumbal  region.  The  cDntiDUBtion 
of  lliia  ligament  upwards  to  the  tuberosity  of  the  occipital  bone,  con- 


Blitntes  the  rndimenlaiy  lig»mentam  nucha  of  man.  The  latter  is 
Blrengthened,  aa  in  animals,  by  a  thin  slip  fnim  the  spinous  process  of 
each  of  the  cerrical  vertebiK. 

TuANBVKRaK  pHOCiasKS. — The  mfer-fromoei-sB  liffamenlt  are  thin 
and  membranous  ;  they  ale  found  only  between  the  trantTerse  pro- 
cesses of  the  lower  dorsal  vertebne. 

2.  Arliculalioa  of  tie  Allot  vriih  the  Occipital  bme. — The  ligaments 
of  tMs  articulation  are  letwn  in  number,— 

Two  anterior  occipito-atloid, 
Posterior  occipito-nlloid. 
Lateral  occipito-atloid. 
Two  ovular. 

Of  the  two  anterior  Ik 
mid^e  line,  and  superni 

*  An  BntcriDT  view  of  the  Uf^unent*  conuectiiig  the  stlai.  t 


I  capiulu  ligsmcTita ;  the  one  on  thi 
V  tAc  sppTDiinialed  Hurfscn  of  the 
cipLto-ailotd  capiulsT  linmeDta.  Tt 
Uk  lUcnl  occipllo-atlgid  ligament. 
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tiie  buiki  procesa  of  (he  occipital  bone  ;  and  belov,  to  tlie  anterior 
tubercle  of  the  atias.  The  deeper  ligament  i>  a  broad  membmnon* 
layer,  attacbed  above,  to  the  margin-  of  the  occipital  foramen  ;  and 
below,  to  Che  whole  leDgth  of  the  anterior  arch  of  the  atlas-  It  ii  in 
relation  in  front  with  the  recti  antid  minom  and  behind  with  the 
odontoid  ligtucentB. 

The  poaierior  lyamait  ia  thin  and  membinnona ;  it  is  attached 
above,  to  the  margin  erf  the  ociijHtal  foramen  ;  and  below,  to  the  pos- 
terior arch  of  the  atlas.  It  is  cIobcIj  adherent  to  the  dura  mater,  bjr 
it>  inner  lUFface  ;  and  forms  a  ligamentDDi  arch  at  each  tide,  for  the 
paaiage  of  the  vertebral  arteriei  and  firat  cervical  nerves.    It  ia  in 


relation  posteriorlj  with  the  i«cU  poitici  mioores  and  abliqui  enpe- 

The  lateral  Itgamenls  are  Strang  (aacicnli  of  ligamentona  fibicB,  at- 
tached below,  to  the  baae  of  the  transverae  process  of  the  allaa  at  each 
side,  and  above  to  the  transverse  process  of  the  occipital  bone.  With 
a  ligunentons  eipansion  derived  from  the  vaginal  proceet  of  the  tem- 
poral bone,  these  ligaments  form  a  strong  sheath  around  the  veaaela 
and  nerves  which  pais  through  the  caiotid  and  jugular  foramina. 

The  capsaiar  l^meata  are  the  thin  and  loose  ligsmentons  capsuks, 
which  surround  the  synovial  membranes  of  the  articulations  between 
the  condyles  of  the  occipital  bone  and  the  auperior  articular  procesie* 
of  the  atlas.  The  ligamentoua  fibres  are  most  numerous  upon  the 
anterioi  and  external  part  of  the  articulation. 
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The  novemtvit  taking  place  between  the  cramam  and  stiu,  ai« 
those  of  flejdoD  and  erection,  giring  rue  \o  the  forward  aodding  of  the 
head.  When  this  molion  ia  increued  to  any  extent  the  whoie  of  the 
cerricol  region  concnn  in  iCa  productioD. 

3.  Artiealaiioa  fjf  lAe  Arit  uriiA  the  Oocipita/  bone,— The  ligamenta 
of  this  articulatian  are  tine  in  Dumber, — 


The  ocapito-aixiid  tyaawU  (apparatus  l^amentoans  colli)  i>  a  broad 
band,  which  coverg  m  the  odontoid  proceaa  and  its  ligaments.  It  ia 
attached  below  to  the  body  of  the  axis,  where  it  ia  continuous  with 
the  poBterior  common  ligament ;  superiorly  it  ia  inierted  by  a  broad 


expansion,  into  the  basilar  groove  of  the  occipital  bone.  It  ia  finnlj 
connected  opposite  the  body  of  the  axis,  with  the  duta  mater ;  and 
aomotimee  ia  described  as  conusting  of  a  central  and  two  lateral  por- 
tions j  this  however  is  an  nimecessary  refinement. 

The  odontoid  Itgamenta  (alar)  are  two  short  and  thick  laadcnli  of 
fibres,  which  pass  outwards  from  the  apex  of  the  odontoid  proceaa,  to 
the  aides  of  the  occipital  foramen  and  condyles.  A  third  and  omdler 
fiisciculns  ( Ijgamentum  auspensorium )  proceeds  from  the  apex  of  the 
odontoid  proceia  to  the  anterioi  margin  of  the  foramen  magnmn. 

Theae  Itgamenta  aerte  to  limit  the  extent  to  which  rotation  of  the 
bead  may  be  canied,  hence  they  are  termed  ciwt  ligamenta. 


■endered  pTominait  U  ita  middle  by  the  pn>^«ti( 
\.  l^tenl  and  apaulu  L^uoent  of  the  D«dpklD.A  . 
Hilar  iigw«*iit  bfltWecD  the  articuUtiiig  pTDUiKt  of  the  atlu : 


The  (wtertor  %anun{  conwiU  of  ligBmentons  fibres,  which  pesg 
from  the  aatenot  lubercU  and  arch  of  the  ntlai  to  the  haae  of  the 
odontoid  process  and  body  of  the  axia,  where  they  are  contiuaouB  with 
the  commenceinent  of  the  anterior  common  Ugamtnt. 

The  posterior  ligament  la  a  thin  and  memhTaaouii  hiyer,  passing  be- 
tween the  poilerior  arch  of  the  atlas  and  the  lamime  of  tho  aiis. 

The  copni/or  liffame'ili  eurround  the  articaJai  processes  of  the  atlas 
and  axis ;  the j  are  loose,  to  permit  of  the  freedom  of  moTement  which 
■abutta  between  these  vertebra.      The  ligamenlouB  fibres  are  most 


nnmeroas  on  the  outer  and  anterior  port  of  the  articnlatton,  and  the 
synovial  membrane  osuall;  communicates  with  the  synovial  caTit}r 
between  the  transverse  ligunent  and  the  odontoid  process. 

The  iraimxrie  lament  is  a  strong  ligamentous  band,  which  aiches 
across  the  area  of  the  ring  of  the  atlas  from  a  rough  tubercle  upon  the 
inner  sur&ce  of  one  articular  process  to  a  similar  tubercle  on  the  other. 
It  serves  to  celiun  the  odontoid  process  of  the  axis,  in  connection  with 
the  anterior  arch  of  the  atlas.     As  it  crosses  the  odontoid  proceaa, 

■  A  pOflterSor  view  of  the  ligsmeDts  connectiDg  th«  ulas,  the  ajjx.  and  the 
ocdpital  bone-  The  posterior  part  of  the  occipital  bone  hu  been  aawn  avmj, 
and  the  arches  of  the  atlas  and  axia  remored.  1.  The  luperior  part  of  tbe 
ODripito-aroid  Irgament,  which  haa  been  cut  away  in  order  W  ih«F  the  1i^4- 
ments  bencatb.  3,  The  Ijanaverae  bgajnent  of  (he  alia*.  3.4.  Theasrending 
and  deecendiiLg  alipa  of  the  tranaverK  Itgameot,  which  have  abtaioed  for  it  the 
title  of  cruciform  ligament-    fi.  One  ^  (be  odonroid  UgamCDti  ;  the  fellow 
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■ame  fibres  are  sent  downwatdg  to  be  attached  Id  the  body  of  the 
aiiB,  and  others  pass  npwards  lo  be  inserted  into  the  biuilat  pro- 
ce«s  of  the  cccipit^  bone  ;  hence  the  ligamenl  has  a  crosa-like  appeal^ 
aoce,  and  has  been  denominated  crudform.  A  sjnoiial  membrane 
is  aitnatcd  between  the  transTerse  ligament  and  the  odontoid  process  i 
and  another  between  that  procesi  and  the  inner  giu&ce  of  the  anterior 
arch  of  the  atlas. 

^cHotUm — It  is  the  peculiar  diapoeition  of  this  Hgament  in  relatioa 
lo  the  odontoid  process,  that  enables  the  atlaa,  and  with  it  the  entiro 
cranium,  to  rotate  upon  the  aiis  ;  the  perfect  tieedom  of  movement 
between  these  bones  being  ensured  h;  the  two  sjuovial  membranea. 
The  lower  part  of  the  ring,  formed  h;  the  tiansierac  ligament  with 
the  atlaa,  is  smBller  thaji  the  apper,  while  the  summit  of  the  odontoid 
process  b  larger  than  its  base  ;  so  that  the  process  is  still  retained  in 
it*  position  b;  the  transverse  ligament,  when  the  other  ligaments  are 
cat  throngh.  The  extent  to  which  the  rotation  of  the  i^A  upon  the 
axis  can  be  carried  is  determined  by  the  odontoid  ligaments.  The 
odontoid  process  with  its  ligameota  ia  covered  in  by  the  occipito-Bioid 
ligament. 

5.  Articalatim  of  lie  Loicer  Jaw.-— Tbe  lower  jaw  has  properly 
but  one  ligament,  the  external  la/trtd;  the  ligaments  nanally  describe 
are  tkne  in  niunber ;  to  which  may  be  added,  as  appertaining  to  the 
mechanism  of  the  joint,  an  interBidcnlar  fibrauvcartilage,  uid  two 
synorial  membranes, — 

External  lateral, 

Internal  lateral, 

Ca{isu1ai. 

Interarticular  fibtoas-cartilage. 
Two  synovial  membranes. 

Fig.  »7-"  , 
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The  Mi$raat  laUrai  ligraieiU  {■  a  short  and  thick  band  of  Sbrea, 
pMliog  obliquely  backwudi  &om  the  tubetde  of  the  lygoma,  to  the 
external  loc&cw  of  the  neck  of  the  lower  jaw.  It  ii  in  leladon,  ex- 
tenallj  with  the  integument  of  the  ^cfif  imd  internally  with  the  tm) 
•jnorial  membnuea  of  the  articulation  and  the  interarticnlar  cutilsg& 
The  external  lateral  ligament  acta  conjointly  with  it>  fellow  of  the  op- 
pOBite  tide  of  the  head  in  the  mOTementi  of  the  jaw. 

The  initnu^  lalenJ  ligament  bat  no  connectioa  with  the  articnlatioii 
of  the  lower  jaw,  and  ii  incoirectlj  named  in  relation  to  the  jou 


^  tfl  iniertion,  hj  the  mylo-byoidean  m 

A  Criiingidiir  ipoce  a  left  between  the  internal  lateral  ligament  and 
the  neck  of  Che  jaw,  in  which  are  situated  the  internal  marillary 
artery  and  auricalai  nerve,  the  inferioi  dental  artery  and  nerve,  and 
a  part  of  the  external  pterygoid  miucle  ;  internally  it  ii  in  relation 
with  the  intemai  pterygoid  mnicle. 

The  agnular  iigamal  consittB  of  a  few  iir^ular  ligamentotu  fibres. 


triiich  pasa  bom  the  edge  of  the  glenoid  cavity  to  the  neck  of  the 
lower  jaw,  upon  the  inner  and  posterior  side  of  the  articulation.  These 
fibm  scarcely  deserve  conudeia^n  as  a  distinct  ligament. 

The  iBUrarticalar  Jibroat  cartilape  is  a  thin  oval  plate,  thicker  at  the 
edges  than  in  the  centre,  and  placed  horizontally  between  the  head  of 
the  condyle  of  the  lower  jaw  and  the  glenoid  cavity.     It  is  connected 

thnH^h  the  pctniu  portion  of  the  LemponI  bone  and  ipmoiuprouH  of  the 
iphenold.  3.  An  inUnud  view  of  the  rajniu.  uid  pan  of  tht  bodj  of  the  lover 
isv.  3.  The  inleniBl  portioD  of  tbe  eapaulu  lieuneot.  4.  'Hie  intfmil  luenj 
liguoCDt.   5-  A  unall  ioterval  at  1t«  ipvcrtlon  throu^  which  th«  mjk>-h70t4flku 
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bj  iti  ontar  border  vith  the  eitemal  latcisi  ligunent,  and  in  front  re- 
ceive* Mine  fibres  of  iiuertian  of  the  external  pteiygoid  muKle.  Oo 
caaioiiBlly  it  is  incomplete  in  the  centre.  It  divides  the  joint  into  two 
distinct  (svities,  the  one  being  above  and  the  other  below  the  carti- 
lage. 

The  t^norkU  memlirants  are  sitoated  the  one  ahOTe,  the  other  below 
the  fibrDU»«artilage,  the  former  being  the  larger  of  the  two.  When 
the  fibrous-cartilage  is  perforate,  the  synofial  membrajtes  coiniuuni- 

Bendes  the  lower  jaw,  there  ore  teversJ  other  joints  provided  with 
a  complete  interarticulai  cartilage,  and,  contequently,  with  two  ijno- 
vial  taembranes  ;  they  are,  the  ttemo-clavKular  artiailaiion,  the  aero- 
mio-doBiaUar  and  the  ariiailatioH  o/'  tts  idna  with  the  ameifim 

The  interaiticolar  fibroas-cartOages  of  the  knee-joiiii  are  partial,  and 
there  is  but  one  synovial  membraoe. 

The  anicuiations  of  the  heads  of  the  ribs  with  the  verlebrce  have 
two  synovial  membranes,  separated  by  an  interarticular  Hgamcnt  with- 


AeUora. — The  movementi  of  the  lower  jaw  are  depreition,  by  which 
the  month  is  opened;  c&iutMR,  by  which  it  la  closed  ;  a/oraardfiid 
bachcard  movement,  and  a  movement  from  tide  lo  sidt. 

It  of  depmmm  the  iuteraxticular  cartilage  glides  fo> 

.  a  section  his  been  arried  thnmgh  the  joiuC,  Lo  order  Lo 
DflitioD  of  the  iDtcnrticuIu-  flbi^cartlUge,  and  the  mann4>* 
ited  lo  the  diff^Rdce  of  form  of  the  srticulating^  surfue 

ks,    9.  ThceminendHuliculBril.    a."^---- -?—■—-"-- 

■upenor  synovisl  csvitv.     b.  The  i 
r  flbro-mtilage.  removed  from  tfae  jo 
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wardB  on  the  eminentia  articiilariB,  cairying  with  it  the  condyle.  If 
this  movement  be  carried  too  &r,  the  superior  synoyial  membrane  is 
ruptured,  and  dislocation  of  the  fibro-cartilage  with  its  condyle  into 
the  zygomatic  fossa  occurs.  In  devotion  the  fibrous  cartilage  and  con- 
dyle are  returned  to  their  original  position.  The  forward  and  bac^ 
toard  movement  is  a  gliding  of  the  fibro-cartilage  upon  the  glenoid 
articular  sur&ce,  in  the  antero-posterior  direction  ;  and  the  moyement 
firom  side  to  side^  in  the  lateral  direction. 

6.  Articulation  of  the  Bibs  with  the  Vertebra — The  ligaments  of 
these  articulations  are  so  strong  as  to  render  dislocation  impossible,  the 
neck  of  the  rib  would  break  before  displacement  could  occur  ;  they  are 
divisible  into  two  groups : — 1.  Those  connecting  the  head  of  the  rib 
with  the  bodies  of  the  vertebra ;  and,  2.  Those  connecting  the  neck 
and  tubercle  of  the  rib  with  the  irantvene  processes.    They  are 

Ist  Group, 

Anterior  costo-vertebral  or  stellate, 

Capsular, 

Interarticular  ligament, 

Two  synovial  membranes. 

2nd  Group, 

Anterior  costo-transverse, 
Middle  costo-tiansverse. 
Posterior  costo-transverse. 

The  anUerior  costo-vertebral  or  stellate  lament  (fig.  50)  consists  of 
three  short  bands  of  ligamentous  fibres  that  radiate  firom  the  anterior 
part  of  the  head  of  the  rib.  The  superior  band  passes  upwards,  and 
is  attached  to  the  vertebra  above ;  the  middle  fasciculus  is  attached 
to  the  intervertebral  substance  ;  and  the  inferior,  to  the  vertebra 
below. 

In  ihe  first,  eleventh,  and  twelfih  ribs,  the  three  &8ciculi  are  attached 
to  the  body  of  the  corresponding  vertebra. 

The  capsular  ligament  is  a  thin  layer  of  ligamentous  fibres  surround- 
ing the  joint  in  the  interval  left  by  the  anterior  ligament ;  it  is  thick- 
est above  and  below  the  articulation,  and  protects  the  synovial  mem- 
branes. 

The  interarticular  ligament  is  a  thin  band  which  passes  between  the 
sharp  crest  on  the  h^  of  the  rib  and  the  intervertebral  substance. 
It  divides  the  joint  into  two  cavities,  which  are  each  furnished  with  a 
separate  ^/novial  membrane.  The  first,  eleventh,  and  twelfth  ribs  have 
no  interarticular  ligament,  and  consequently  but  one  synovial  mem- 
brane.. 

The  an^rior  codo-transverw  ligament  is  a  broad  band  composed  of 
several  fi&sciculi,  which  ascend  firom  the  crest-like  ridge  on  the  neck  of 
the  rib,  to  the  transverse  process  immediately  above.    This  ligament 


r  from  ibe  potterior  bnncb  of  (he  inlarconal 


■eparatei  tlie  a 

The  Mirfdis  coflo-lTamoerte  liffament  is  a  very  strong  it 
lipament  paastng  directly  between  the  poiterior  eorlace  of  the  neck 
^the  rib,  ajid  the  trHnsvene  proceee  agauut  which  it  rests. 

The  poMierior  costo-trwtvwrse  Ugam^rU  IB  n  aorall  but  strong  &soicu- 
lofl,  pBBsu)g  obliquely  from  the  tubercle  of  the  rib,  to  Che  sper  of  the 
transiene  process.  The  aiticoUtton  between  the  tubercle  of  the  rib 
and  the  transverse  process  is  provided  with  a  bidbII  synovial  mcm- 

Thete  ia  do  anterior  coBto-transrerse  ligament  to  the  first  rib  ;  and 
only  rudimentary  posterior  cotto-tiansve: 
and  tweftb  ribs. 

AdiHu.—Tbe  movements  permitted 
ribs,  nre  Tiptpards  and   d<npn- 
tcardi,   and    slightly  j^wworrfs 
and  ba^wards  ;  the  nioveme 


t  froi 


the 


of  tl 
rib.  The  forward  and  back-  . 
ward  movement  is  verj  trifling 
in  the  seven  superior,  but  great- 
er in  the  inferior  ribs  ;  the 
eleventh  and  twelfth  are  very 

7.  Anieulatioa  of  tie  JiAa 

ailh  tie  Slenaim,  and  vrWt  tad 

aOitr. — The  ligaments   of  the 

coato-itemal  articulatjorui  are, — 

Anterior  costo-stemal. 

Posterior  coslo-stemat 

Superior  costo-stemal. 

Inferior  costo-Btemal, 

Synovial  membranes. 

Tfa^  adnrvrr  oogtosUmal  i^mfni  IS  a  tUn  band  of  ligamentous 

fibres,  that  posies  in  a  radiated  direction  from  the  extremity  of  the 

costal  cartilage  to  the  anterior  sni&cs  of  the  stemum,  and  intermingles 

its  fibres  with  those  of  the  ligament  of  the  opposite  side  and  with  the 

tendinoui  fibres  of  origin  of  ue  pectoralis  major  muscle. 

The  potterior  oogto-stemat  t^amtnt  is  much  smaller  than  ths  ante- 
rior, and  eonsists  only  of  a  thin  bsciculus  of  fibres  utuated  on  the 
"'  »  of  the  articulation. 


ISO  LI0AMBMT8  OF  THB  PBLVIS. 

The  wperior  and  inferior  oosto-stemai  ligaments  are  narrow  fiudcali 
corresponding  with  the  breadth  of  the  cartilage,  and  connecting  its 
saperior  and  inferior  border  with  the  side  of  the  stemmn. 

The  ^^nomal  membrane  is  absent  in  the  articulation  of  the  first  rib, 
its  cartilage  being  usually  continuous  with  the  sternum  ;  that  of  the 
second  rib  has  an  inter-articular  ligament,  with  two  synovial  mem- 
branes. 

The  naeth  and  seventh  ribs  have  several  £uciculi  of  strong  ligament- 
ous fibres,  passing  from  the  extremity  of  their  cartibges  to  the  anterior 
surfiM»  of  the  ensiform  cartilage,  which  latter  they  are  intended  to 
support     They  are  named  the  oosto-ayphoid  ligaments. 

The  m^,  sevenOi,  and  eighth,  and  sometimes  the  fifth  and  the  rdnik 
costal  cartilages,  have  articulations  with  each  other,  and  a  perfect 
synovial  membrane.  They  are  connected  by  ligamentous  fibres  which 
pass  firom  one  cartilage  to  the  other,  eaetemal  and  intemal  laments. 

The  mnth  and  tenth  are  connected  at  tiieir  extremities  by  ligament- 
ous fibres,  but  have  no  synovial  membranes. 

Actions, — The  movements  of  the  costo-stemal  articulations  are  very 
trifling  ;  they  are  limited  to  a  slight  sliding  motion.  The  first  rib  is 
the  least,  and  the  second  the  most  movable. 

8.  Artiotdation  of  the  Sternum. — The  pieces  of  the  sternum  are 
connected  by  means  of  a  thin  plate  of  interosseous  cartilage  placed  be- 
tween each,  and  by  an  anterior  and  posterior  ligament  The  fibres  of 
the  a/nterior  sternal  ligament  are  longitudinal  in  direction,  but  so 
blended  with  the  anterior  costo-stemal  ligaments,  and  the  tendinous 
fibres  of  origin  of  the  pectoral  muscles  as  scarcely  to  be  distinguished 
as  a  distinct  ligament.  The  posterior  sternal  lament  is  a  broad 
smooth  plane  of  longitudinal  fibres,  placed  upon  the  posterior  sur&oe 
of  the  bone,  and  extending  ^om  the  manubriun  to  the  ensiform  cai^ 
tilage.  These  ligaments  contribute  very  materially  to  the  strength  of 
the  sternum  and  to  the  elasticity  of  the  front  of  the  chest. 

9.  Artictdaiion  of  the  Vertdyral  Column  with  the  Pe/tTw— The  last 
lumbar  vertebra  is  connected  with  the  sacrum  by  the  same  ligaments 
with  which  the  various  vertebrae  are  connected  to  each  other  ;  viz. 
the  anterior  and  posterior  common  ligaments,  intervertebral  substance, 
ligamenta  subflava,  capsular  ligaments,  and  inter  and  supra-spinous 
ligaments. 

There  are,  however,  two  proper  ligaments  connecting  the  vertebral  - 
column  with  the  pelvis  ;  these  are^  the 

Lumbo-sacral, 
Lumbo-iliac. 

The  lumbo-sacral  ligament  is  a  thick  triangular  fasciculus  of  ligament- 
ous fibres,  connected  above,  with  the  transverse  process  of  the  last 
lumbar  vertebra  ;  and  below  with  the  posterior  part  of  the  upper 
border  of  the  sacrum. 

The  lumho-iliae  ligament  passes  from  the  apex  of  the  transverse 
process  of  the  last  lumbar  vertebra  to  that  part  of  the  crest  of  the 
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ilium  wjhich  sarmounts  the  sacro-iliac  articulation.     It  is  triangular 
in  form. 

1 0.  The  ArticulcUions  of  the  Pelvis. — ^The  h'gaments  belonging  to  the 
articulations  of  the  pelvis  are  divisible  into  four  groups  : — 1.  Those 
connecting  the   sacrum  and   ilium  ;    2.  those  passing  between  the . 
acusrum  and  ischium ;  3.  between  the  sacrum  and  coccyx ;  and  4,  be> 
tween  the  two  pubic  bones, 

1st,  Between  the  sacrum  and  ilium, 
Sacro-iliac  anterior, 
Sacro-iliac  posterior. 

2nd,  Between  the  sacrum  and  iscMum, 
Sacro-ischiatic  anterior  (short\ 
Sacro-ischiatic  posterior  {long), 

3rd,  Between  the  sacrum  and  coca/x, 
Sacro-coccygean  anterior, 
Sacro-coccygean  posterior. 

4th,  Between  the  ossa  pubis. 
Anterior  pubic. 
Posterior  pubic, 
Superior  pubic. 
Sub-pubic, 
Interosseous  fibro-cartilage. 

1.  Between  the  Sacrum  and  Ilium, — The  anierior  sacro^iac  Ugor 
ment  consists  of  numerous  short  ligamentous  fibres,  which  pass  from 
bone  to  bone  on  the  anterior  sur£Eu;e  of  the  joint. 

The  posterior  sacro-iliac  or  interosseous  ligament  is  composed  of  nu- 
merous strong  fiewciculi  of  ligamentous  fibres,  which  pass  horizontally 
between  the  rough  surfaces  in  the  posterior  halfoi  the  sacro-iliac  arti" 
cnlation,  and  constitute  the  principal  bond  of  connection  between  the 
sacrum  and  the  ilium.  One  &sciculus  of  this  ligament,  longer  and 
lai]ger  than  the  rest,  is  distinguished  from  its  direction,  by  the  name  of 
the  oblique  sacro-iliac  IkfomenL  It  is  attached,  by  one  extremity,  to  the 
posterior  superior  spine  of  the  ilium  ;  and,  by  the  other,  to'  the  third 
transverse  tubercle  on  the  posterior  sur&ce  of  the  sacrum. 
..  The  surfaces  of  the  two  bones  forming  the  sacro-iliac  articulation,  are 
partly  covered  with  cartilage,  and  partly  rough  and  connected  by  the 
interosseous  ligament.  The  anierior  or  auricular  half  is  coated  with 
cartilage,  which  is  thicker  on  the  sacrum  than  on  the  ilium.  The  sur- 
isuse  of  the  cartilage  is  irregular,  and  provided  with  a  very  delicate 
synovial  membrane,  which  cannot  be  demonstrated  in  the  adult ; 
but  is  apparent  in  the  young  subject,  and  in  the  female  during 
pregmmcy. 

2.  Between  the  Sacrum  and  Ischium. — The  anterior  or  lesser  sacro- 
ischiatic  Ugament  is  thin,  and  triangular  in  form  ;  it  is  attached  by  its 
apex  to  the  spine  of  the  ischium  ;  and  by  its  broad  extremity  to  the 


LMiladiig  ha  fibres  with  the  greater 


le  poBlarior  ligament,  with  which 
IB  fi^a  are  intemiingled.  B;  its  upper  border  it  CbrmB  a  port  of  the 
lower  boundary  of  the  great  Bocro-iachiBtic  foramen,  and  by  the  lover 
B  pan  of  the  lesser  Bacro-iBchiatic  foramen. 

The  poaierior  or  greater  sosro-uciiolic  tigamait,  considerably  larger, 
thicker,  and  more  posterior  than  the  preceding,  is  norroirer  in  the 
middle  than  at  each  extremity.  It  is  attached,  by  its  smaller  end,  to 
the  inner  margin  of  the  tuberosity  and  ramus  of  the  ischium,  where  it 
ibnns  a  falciform  procesB,  which  protects  tha  internal  pudic  artery,  and 
is  continuous  with  the  ohtnialor  bscia.  By  its  larger  eitieniity  it  la 
inserted  into  the  aide  of  the  cocc yi,  sacrum,  and  posterior  inferior  spine 
of  the  ilium. 

The  pOBi«nor  sacro-Ischlatic  ligament  is  m  reJoMon  in  front  with  the 
anterior  hgament,  and  behind  with  the  gluteua  maiimus,  to  aome  of 
the  fibres  of  which  it  givea  origin,     fiy  ita  anperior  border  it  foima 


•Tbeli 


The  obtuTUor  i 
rjlifHment. 


Ijv  liguaeot  ftf  tiie 


the  boundarj  rf  the  perinen 
of  the  ischiatic  arter;.    The 
notctea  into  fbrBinina. 
n  tAt  S 


—The  a 


l^mtst  IB  a,  thin  bsdcnlus  pasting  from  the  anlfirioi  BoiJBce  i^  the 
laimm  to  the  ftont  of  tie  coccji. 

The  pcuterior  KKro-coaygean  l^menl  ii  b  thick  ligsmentiiDi  Ibjbt, 
which  completeH  the  lower  part  of  tie  iacral  canal)  and  connects  the 
•icmm  with  tlie  eoccyi  poeteriorlf ,  extending  ae  &i  ai  the  spex  of 
the  latter  bone. 

Between  the  two  boneB  is  s  thin  diK  of  soft  fibrous  cartilage.  In 
femalet  there  it  Ireqaently  a  small  ejnaiial  membrane.  This  articn- 
ktion  admits  of  a  certain  degree  of  maTement  bachwarjla  during  par- 
toritian. 


1.  Ttie  <^1iquc 
ilnc  li^mmeiitt  kn 
Itddsue  ligBmeoi 


H  of  the  pelTii 


lip^mnt.    Tl 


The  view  it  tjtken  from  the  tide. 


BKtabuliu] 


9,  Thepoturio 

uLc XSotn.    6.  Ill 
.    7.  TheligMnentuni  terai.    8.  The  ci 

itUTKtOT  mcmbmie  only  partly  a«n. 


1S4  LIGAMBNTS  OF  THX    UPPER   BXTRBMITY. 

The  ligaments  connecting  the  different  pieces  of  the  coccyx  consist 
of  a  few  scattered  amieirior  and  posterior  fibres,  and  a  thin  disc  of  inter- 
osseous cartilage  ;  they  exist  only  in  the  young  subject,  in  the  adult 
the  pieces  become  ossified. 

4.  Between  the  Ossa  P«6ts.-»The  anterior  pubic  lament  is  com- 
posed of  ligamentous  fibres,  which  pass  obliquely  across  the  union 
of  the  two  bones  firom  side  to  side,  and  form  an  interlacement  in  front 
of  the  symphysis. 

The  posterior  pubic  ligament  consists  of  a  few  irregular  fibres  uniting 
the  pubic  bones  posteriorly. 

The  superior  pubic  ligament  is  a  thick  band  of  fibres  connecting  the 
angles  of  the  pubic  bones  superiorly,  and  filling  the  inequalities  upon 
the  surface  of  the  bones. 

The  sub-pubic  ligament  is  a  thick  arch  of  fibres  connecting  the  two 
bones  inferiorly,  and  forming  the  upper  boundary  of  the  pubic  arch. 

The  interosseous  Jibro-cartilage  unites  the  two  surfaces  of  the  pubic 
bones,  in  the  dame  manner  as  the  intervertebral  substance  connects 
the  bodies  of  the  vertebrae.  It  resembles  the  intervertebral  substance 
also  in  being  composed  of  oblique  fibres  disposed  in  concentric  layers, 
which  are  more  dense  towards  the  sur&ce  than  near  the  centre.  It  is 
thick  in  front,  and  thin  behind.  A  synovial  membrane  is  some- 
times found  in  the  posterior  half  of  the  articulation. 

This  articulation  becomes  movable  towards  the  latter  term  of  pr^- 
nancy,  and  admits  of  a  slight  degree  of  separation  of  its  surfaces. 

The  (Jjturator  ligament  or  membrane  is  not  a  ligament  of  articula- 
tion, but  simply  a  tendino-fibrous  membrane  stretched  across  the  ob- 
turator foramen.  It  gives  attachment  by  its  surfaces,  to  the  two  obtu- 
rator muscles,  and  leaves  a  space  in  the  upper  part  of  the  foramen,  for 
the  passage  of  the  obturator  vessels  and  nerve. 

The  numerous  vacuities  in  the  walls  of  the  pelvis,  and  their  closure 
by  ligamentous  structures,  as  in  the  case  of  the  sacro-ischiatic  fissures 
and  obturator  foramina,  serve  to  diminish  very  materially  the  pressure 
on  the  soft  parts  during  the  passage  of  the  h^  of  the  foetus  through 
the  pelvis  in  parturition. 


LIOAMBNTS  OF  THB    UPPER  BXTREMITT. 

The  Ligaments  of  the  upper  extremity  may  be  arranged  in  the  order 
of  the  articulations  between  the  different  bones  ;  they  are,  the 

1.  Stemo-clavicular  articulation. 

2.  Scapulo-clavicular  articulation. 

3.  Ligaments  of  the  scapula. 

4.  Shoulder  joint. 

5.  Elbow  joint. 

6.  Radio-ulnar  articulation. 

7.  Wrist  joint. 
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8.  Articiilation  between  the  carpal  bones. 

9.  Carpo-metacarpal  articulation. 

10.  Metacarpo-phalangeal  articulation. 

11.  Articulation  of  the  phalanges. 

1 .  SHemo-dawadar  A  rtieulaiion,~-The  stemo-clavicular  is  an  arthro- 
dial  articulation ;  its  ligaments  are. 

Anterior  stemo-clavicular. 

Posterior  stemo-clavicular. 

Inter-clavicular, 

Costo-davicular  (rhomboid), 

Interarticular  fibro-cartilage, 
Two  synovial  membranes. 

The  anterior  stemo-duvieular  ligament  is  a  broad  ligamentous 
layer,  extending  obliquely  downwards  and  forwards,  and  covering  the 
anterior  aspect  of  the  articulation.  This  ligament  is  tn  relation  by  its 
anterior  surface  with  the  integument  and  with  the  stemal  origin  of  the 
stemo-mastoid  muscle  ;  and  behind  with  the  interarticular  fibro-carti- 
lage and  synovial  membranes. 

The  posterior  atemo-davicular  ligament  is  a  broad  fasciculus,  cover- 
ing the  posterior  sur&ce  of  the  articulation.  It  is  in  relation  by  its 
anterior  sur&ce  with  the  interarticular  fibro-cartilage  and  synovial 
membranes,  and  behind  with  the  stemo-hyoid  muscle. 

The  two  ligaments  are  continuous  at  the  upper  and  lower  part  of 
the  articulation,  so  as  to  fom  a  complete  capsule  around  the  joint 

The  wter-davictdar  lament  is  a  cord-like  bond  which  crosses  firom 
the  extremity  of  one  ckvicle  to  the  other,  and  is  closely  connected 
with  the  upper  border  of  the  sternum.  It  is  separated  by  areolar 
tissue  from  the  stemo-thyroid  muscles. 

The  costo-davundar  ligament  (rkotnboid)  is  a  thick  &sciculus  of 
fibres,  connecting  the  sternal  extremity  of  the  clavicle  with  the  cartilage 
of  the  first  rib.  It  is  situated  obliquely  between  the  rib  and  the 
under  sur&ce  of  the  clavicle.  It  is  in  rdation  in  firont  with  the  tendon 
of  origin  of  the  subclavius  muscle,  and  behind  with  the  subclavian 
rein. 

AcHone, — ^The  movements  of  the  stemo-clavicular  articulation,  are  a 
gliding  movement  of  the  fibro-cartilage  with  the  clavicle  upon  the  arti- 
cular surface  of  the  sternum  in  the  directions  forwards,  backwards,  up- 
wards, and  downwards  ;  and  circumduction.  This  articulation  is  the 
centre  of  the  movements  of  the  shoulder. 

It  is  the  mptnre  of  the  rhomboid  ligament  in  dislocation  of  the  ster^ 
nal  end  of  the  clavicle  that  gives  rise  to  the  deformity  peculiar  to  this 
accident. 

The  interarticular  fibro-cartilage  is  nearly  drcular  in  form,  and 
thicker  at  the  edges  than  in  the  centre.  It  is  attached  above  to  the 
clavicle  ;  below  to  the  cartilage  of  the  first  rib  ;  and  throughout  the 
rest  of  its  circumference  to  the  anterior  and  posterior  stemo-clavicular 


■CAPm.O-CLAVICOLAIl 


inmanta  ;  it  diridei  the  joint  into  two  cavitiM,  which  are  lined  br 
lit&M ifiiaaial membramf.  ThucBrtil^isiamflticneiiHercedthraDgti 
ti  centre,  and  not  DDftequaatly  defident,  to  a  gtmta  oi  len  extent, 
n  iti  lowec  polt. 


2.  Scapulo'i^aviciilar  Articulalim. — The  ligaments  of  the  icapiilai 
end  of  the  clsTkle  are,  the 

Saperioi  acromio-claTicuUT, 
Inferior  scromio-elaviiulai, 
Coruo-daiicular  (trapeaoid  and  axiaid), 
Intenrticulai  fibro-caitilage. 
Two  BynoTJal  membraneB. 

The  luperior  ocmmitHiimaiiar  ligamenl  i»  a  mnderately  thick  plane 
of  BnperimpoKd  fibrei  paaaing  between  the  extremity  of  the  clavicle 
and  tae  acromioB,  npDO  the  apper  Burtiice  of  the  joint. 

The  inferior  aeromu^i^taieular  ligameni  is  a  thin  plane  utoated 
npon  the  under  (urbce-  These  two  ligaments  bid  continuaut  with 
each  other  in  front  and  behind,  and  fbim  a  complete  capsule  aronnd 
the  joint. 

The  eonua-daBvndar  ligament  (trapenoid,  amoid)  it  a  tbick  G"  ~ 


end  of  llie  clavicle  in  Jiim  connection  with  the  scapula.     When  st 
&am  before,  it  hat  a  quadrilateial  form  :  hence  it  ia  named  Irapexoid  ; 
and,  eramined  from  behind^  it  hai  a  triangular  form,  the  baae  being 
upwarda  ;  hence  another  name,  conoid. 

The  iaierartiiiiUar  fbrn-eartUage  'la   often  indistinct,   from  baring 

*  Tb«  Unmeuta  of  tbe  aterao-clKviculu  uid  c«to-At«r»l  w 
IV  intenor  itemD-<:lancuIsr  ligUDCnt.  S.  The  iiiler.rlBvin 
a.  The  coito-d»ricul«r  nr  rhomboid  ligMOent.  imn  on  both  si 
iDterftrCicollir  flbro-cartilage,  hrought  in 
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partial  coimeetioiig  wilh  the  fibio-cartilagiDODi  snibcei  of  the  two 
banes  lielveen  vUch  it  u  placed.  Bud  not  unfreqaentJy  abient. 
Wben  partial,  it  occupies  the  npper  part  of  the  articulation.  The 
•CBoeiai  metnhraaei  ttic  very  dehrate  There  la,  of  course,  but  one, 
when  the  fibro-caitilsge  is  incompleCe. 

Fig  61  • 


A&iont. — The  neromio-daTicular  articulation  admits  of  two  more- 
ments,  the  gUdisg  of  the  Burfeees  upon  esch  other  j  and  the  rototibn  of 
the  scapula,  upon  the  extrnnltj  of  the  claviclOp 

3.  The  Proper  ligamtnti  of  tie  &apu&i  are  the 
CoTBCO-acroniifll, 
Tisnsrerse. 

The  coraco-acntmiai  liga/meni  is  a  hrood  and  thick  triangular  band, 
which  forms  a  protecting  arch  over  the  shoulder  joint.  It  it  attached 
b;  its  apei  to  the  point  of  the  ociomion  process,  and  bj  its  base  to  the 
external  border  of  the  coracoid  procesa  its  whole  length.  This  ligament 
is  in  reiaium  above  with  the  under  sur&ce  of  the  deltoid  muscle  ;  and 
below  with  the  tendon  of  the  supra-Bpinatus  muscle,  a  bursa  mucosa 
being  asnally  interposed. 

■  The  linraeDti  of  the  "apils  sn^  ihoulder  JaiDl,  I,  The  ouperioT  acTO- 
mio-dsvicuW  liguufflt.  s.  The  coneo-clBTicuIsr  ligament ;  tbiB  ajpeet  of 
the  hgament  is  nuned  tnp«oid.    3.  The  cot>ci>.iicToiiuAl  Ugvcent.    4.  The 

Ugunent.    7.  The  Inag  tendon  of  tlic  bjctps  issuing  fnm  the  cspiulsr  ligii* 
ment,  ud  caUnnag  the  hidpitaJ  groove. 


Iraairerte  or  mraeoid  ligameoi  a  a  doitow  Imt  >trang  fiuKicalua 

Eiouei  chB  notch  in  the  upper  border  of  the  Bcaputii,  &am  the 

bate  of  the  eoraeoidproceia,  and  converti  it 

Fig,  ti.*        into  a  foramen.      The  ■upra-uapolar  nerve 

pauea  tLrough  Hat  foramen. 

4.  SiotUder  Joint,  —  The  Bcapulo-hDmeral 
articnlBDOD  ia  an  enartliniuB,  or  ball  and  mcket 
joint — iU  ligaments  are,  fha 


The  DopniZnr  ligaineat  complelel;  encircl» 
the  articulating  head  ot  the  scapuJB  and  the 
head  of  the  humerus,  and  it  aClached  to  the 
neck  of  each  bone.  It  is  thick  above,  where 
rcdatance  ia  moat  required,  and  is  ttrengtb- 
ened  by  the  tendona  of  the  aupra-spiDatva, 
infia-apiuatDi,  tens  minor,  and  BubBcspolarii 
muacleB :  below  it  is  thin  and  loose.  The 
capsule  ii  incomplete  at  the  point  of  conlact 
with  the  tendons,  >o  that  the;  obtain  opon 
their  inner  sur&ee  a  covering  of  synovial  mem- 

The  ooraco-AunteraZ  ligamad  ia  a  broad 
baiMl  which  descends  obliquely  outwaida  feom 
the  border  of  the  coracaid  process  to  the  greater 
tuberosi  t;  of  ihehumems,  and  serves  Co  strength- 
en tho  superior  and  anterior  part  of  the  capsu- 
lar ligament. 
I'       I       I  The  glenoid  Itgataent  is  the  prinnoid  band  of 

Gbio-cartikge,  which  is  attached  around  the 
margin  of  the  glenoid  cavity  for  the  purposes 
of  protecting  ita  edges,  and  deepening  ita  cavity.  It  divides  supe- 
rioriy  into  two  slips  which  ate  continuous  with  the  long  tendon  of  the 
biceps  !  hence  the  ligament  is  ftequently  described  as  being  tonned 
by  the  splitting  ot  that  tendon.  The  cavity  of  the  arricidation  ii 
traversed  by  the  long  tendon  of  the  biceps,  which  is  enclosed  in  a 
sheath  of  synovial  membrane  in  its  passage  throngh  the  joint. 

The  B^ovial  membrane  of  the  shoulder  joint  is  very  ext«nMra  ;  it 
communicates  anteriorly  through  an  opening  in  the  capsular  ligam^t 
with  a  large  bursal  sac,  which  lines  the  under  sur&ce  of  Che  tendon  of 
the  subscapukiis  muscle.  Superiorly,  it  frequently  communicates 
through  another  opening  in  the  capsular  ligament  with  a  bursal  sac 


Uvunent, 


belonging  to  ihe  infia-apuiatag  muscle  ; 
sheath  sroimd  that  portion  of  the  tendoo 
eluded  within  the  joint. 

The  niUKles  immediately  sniroiuiding  the  iboulder  joint  are 
BQbKSpolariB,  BaprB-Bpinatui,  in6s->pinatua,  lerei  minor,  long 
of  the  triceps  and  deltoid  ;  the  long  tendon  of  the  bicepi  ii  w 
the  capHnlai  ligament. 

^EfiMu.— The  shoulder  joint  is  capable  of 
every   variety  of  motion,   -viz.   of  moyement  Tig,  W.' 

fonrerda  and  backnardt,  of  abduction  and  ad' 
duction,  of  circmiiduction  and  rotation. 

5.  Elboic  JiHBt.- — The  elbow  it  a  ginglymwd 
articaiation  ;  its  ligaments  are  four  in  nam- 

Anterior, 

Posterior, 

InlemBl  lateral, 

Eitemal  laleial. 
The  anterior  ligament  is  a  broad  and  thio 
merabranous  layer,  descending  from  the  an- 
terior surface  of  the  humerus,  immediately 
aboie  the  joint,  to  the  coronoid  process  of 
the  ulna  and  orbicular  ligament.  On  each 
ride  it  ii  connected  with  the  lateral  ligament*. 
It  is  composed  of  fibres  which  pass  in  three 
different  directions,  vertical,  tiansvene,  and 
oblique,  the  latter  being  extended  from  within 
ODtwards  to  the  orbicular  Ugament,  into  which 
they  are  attached  inferiorly.  This  ligament  is 
covered  in  by  the  brachialjs  anticus  mnscle. 

The  fmUrioT  l^wient  is  a  brood  and  loose 
lajer  pasung  between  the  posterior  surlace  of 
the  humerus  and  the  anterior  surface  of  the 
bate  of  the  olecranon,  and  connected  at  each 
side  with  the  lateral  ligaments.  Il  is  covered 
in  by  Che  tendon  of  the  triceps. 

The  niiemal  lalerai  l^ammt  is  a  thick  tri- 
angular layer,  attached  above,  by  its  apex,  to 
the  internal  condyle  of  the  humerus  ;  and  be- 
low, by  its  eipanded  border,  to  the  margin  of  the  greater  sigmoid 
esvitj  of  ^e  ulna,  extending  from  the  coronoid  process  to  the  olecra- 
non.   Atits  insertion  it  is  intermingled  with  some  transverse  fibres. 

•  An  eitetoslriew  of  the  elbow  joint,  i.  The  humerus,  a.  Tbeulns.  ». 
The  ndlui.  4.  The  cir^rnsl  lateril  liguceot  inwrtpd  inferiotlv  into  (A]  the 
orbiculsr  ligwnenl.  fi.  'Iht  poiEerJDr  extremiU  of  the  orhicular  JjgsmcDt, 
■prsdina  out  U  it«  iuHrlion  into  tbe  uIhl  7.  The  ulterior  ligament,  MUCtly 
sppsimt  in  this  view  of  the  uticulstioD,  i.  The  poilerior  ligtnunt,  thtowo 
b(o  folds  by  the  euoisiou  of  thejunt. 
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The  internal  lateral  ligament  is  in  relation  posteriorly-  with  the  ulnar 
nerve. 

The  external  lateral  ligament  is  a  strong  and  nurow  hand,  which  de- 
scends from  the  external  condyle  of  the  humerus,  to  he  inserted  into 
the  orhicular  ligament,  and  into  the  ridge  on  the  ulna,  with  which  the 
posterior  part  of  the  latter  ligament  is  connected.  This  ligament  is 
closely  united  with  the  tendon  of  origin  of  the  supinator  bievis 
muscle. 

The  tynamal  membrane  is  extensive,  and  is  reflected  from  the  carti- 
laginous surfaces  of  the  bones  upon  the  inner  sur&ce  of  the  ligaments. 
It  surrounds  inferiorly  the  head  of  the  radius,  and  forms  an  articulat- 
ing sac  between  it  and  the  lesser  sigmoid  notch. 

The  muscles  immediately  surrounding,  and  in  contact  with,  the 
elbow  joint,  are  in  fronts  the  brachialis  anticus  ;  to  the  inner  sidcy  the 
pronator  radii  teres,  flexor  sublimis  digitorum,  and  flexor  carpi  ulnaris ; 
extemaUy^  the  extensor  carpi  radmlis  brevier,  extensor  communis 
digitorum,  extensor  carpi  ulnaris,  anconeus,  and  supinator  brevis ;  and 
behind^  the  triceps. 

Actions, — ^The  movements  of  the  elbow  joint  exefleoAon  and  extension^ 
which  are  performed  with  remarkable  precision.  The  extent  to  which 
these  movements  are  capable  of  being  effected,  is  limited,  in  front  by 
the  coronoid  process,  and  behind  by  the  olecranon. 

6.  The  Baduhulnar  Articulation, — The  radius  and  ulnar  are  firmly 
held  together  by  ligaments  which  are  connected  with  both  extremities 
of  the  bones,  and  with  the  shaft ;  they  are,  the 

Orbicular,  Anterior  inferior. 

Oblique,  Posterior  inferior. 

Interosseous,  Interarticular  fibro-cartilage. 

The  orbicidar  ligament  (ofmular,  coronary)  is  a  firm  band  several 
lines  in  breadth,  which  surrounds  the  head  of  the  radius,  and  is  attach- 
ed by  each  end  to  the  extremities  of  the  lesser  sigmoid  cavity.  It  is 
strongest  behind  where  it  receives  the  external  lateral  ligament,  and  is 
lined  on  its  inner  sarfiice  by  a  reflection  of  the  synovial  membrane  of 
the  elbow  joint. 

The  rupture  of  this  ligament  permits  of  the  dislocation  of  the  head 
of  the  radius. 

The  oblique  ligament  (called  also  ligamentum  teres  in  contradistinc- 
tion firom  the  interosseous  ligament)  is  a  narrow  slip  of  ligamentous 
fibres,  descending  obliquely  from  the  base  of  the  coronoid  process  of 
the  ulna  to  the  inner  side  of  the  radius,  a  little  below  its  tuberosity. 

The  intero&eous  ligament  is  a  broad  and  thin  plane  of  aponeurotic 
fibres  passing  obliquely  downwards  fr^m  the  sharp  ridge  on  the  radius 
to  that  on  the  ulna.  It  is  deficient  superiorly,  is  broader  in  the  middle 
than  at  each  extremity,  and  is  perforated  at  its  lower  part  for  the  pas- 
sage of  the  anterior  interosseous  artery.  The  posterior  interosseous 
artery  passes  backwards  between  the  oblique  ligament  and  the  upper 
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border  of  the  interosseous  ligament.  This  ligament  affords  an  ezten- 
siye  sur&ce  for  the  attachment  of  muscles. 

The  interosseous  ligament  is  in  relacHon,  in  fiont,  with  the  flexor 
profundus  digitorum,  the  flexor  longus  poUicis,  and  pronator  quadratus 
xAuscle,  and  with  the  anterior  interosseous  artery  and  nerve  ;  and  be- 
hind with  the  supinator  hreyis,  extensor  ossis  metacarpi  pollids,  ex- 
tensor primi  intemodii  poUicis,  extensor  secundi  intemodii  pollicis,  and 
extensor  indicis  muscle,  and  near  the  wrist  witii  the  anterior  inter- 
osseous artery  and  posterior  interosseous' nerve. 

The  a$tierior  inferior  ligament  is  a  thin  &8ciculus  of  fibres,  passing 
tiansyersely  between  the  radius  and  uhia. 

The  posterior  inferior  ligament  is  also  thin  and  loose,  and  has  the 
same  disposition  on  the  posterior  sur&ce  of  the  articulation. 

The  inierartiadar^  or  iria^fular  fibro-oartilage,  acts  the  part  of  a 
ligament  between  the  lower  extremities  of  the  iwlius  and  ulna.  It  is 
attached  by  its  apex  to  a  depression  on  the  inner  sur&oe  of  the  styloid 
process  of  the  ulna,  and  by  its  base  to  the  edge  of  the  radius.  This 
fibro-cartilage  is  lined  upon  its  upper  snr£Eice  by  a  synovial  membrane, 
which  forms  a  duplicature  between  the  radius  and  ulna,  and  is  called 
the  membrana  aacciformis.  By  its  lower  sur&ce  it  enters  into  the  ar> 
ticulation  of  the  wrist-joint 

Actions, — The  movements  taking  place  between  the  radius  and  the 
ulna  are,  the  rotation  of  the  former  upon  the  latter  ;  rotation  forwards 
being  termed />rona^i6n,  and  rotation  backwards  supination.  In  these 
moyements  the  head  of  the  radius  turns  upon  its  own  axis,  within  the 
orbicular  ligament  and  the  lesser  sigmoid  notch  of  the  ulna  ;  while 
inferiorly  the  radius  presents  a  concavity  which  moves  upon  the 
rounded  head  of  the  ulna.  The  movements  of  the  radius  are  chiefly 
limited  by  the  anterior  and  posterior  inferior  ligaments,  hence  these 
are  not  unfrequently  ruptured  in  great  muscular  efforts. 

7.  Wrist  Joint — The  wrist  is  a  ginglymoid  articulation  ;  the  arti- 
cular sur&ces  entering  into  its  formation  being  the  radius  and  under 
sur&ce  of  the  triangular  fibro-cartilage  above,  and  the  rounded  surfaces 
of  the  scaphoid,  semilunar,  and  cuneiform  bone  below  ;  its  ligaments 
are  four  in  number, — 

Anterior,  Internal  lateral. 

Posterior,  External  lateral. 

The  anterior  ligament  is  a  broad  and  membranous  layer  consisting 
of  three  fasciculi,  which  pass  between  the  lower  part  of  the  radius,  and 
the  scaphoid,  semilunar,  and  omeiform  bone. 

The  posterior  ligament,  also  thin  and  loose,  passes  between  the 
posterior  sur&ce  of  the  radius,  and  the  posterior  sur&ce  of  the  semilunar 
and  cuneiform  bone. 

The  internal  lateral  ligament  extends  from  the  styloid  process  of  the 
ulna  to  the  cuneiform  and  pisiform  bone. 

The  external  lateral  ligament  is  attached  by  one  extremity  to  the 
styloid  process  of  the  radius,  and  by  the  other  to  the  side  of  the  sea- 
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phoid  bone.  The  ndial  arteiy  rota  on  thi>  ligament  oa  it  pMMB  back- 
wards to  Ihe  fint  metacarpal  ipace. 

The  fHoeiai  vumbram  of  the  wriit  joint  liaea  the  under  nir&ee  of 
the  mdina  and  interaiticular  cardlags  above,  and  ihe  lint  row  of  boncB 
Df  Ihe  cacpuB  below. 


Fig.  67* 


The  rdatioat  of  the  wrist 
joint  are  the  flexor  and  exteit- 
■or  tendon*  by  which  it  it  sar- 
rounded,  and  the  radial  and  ol- 
nar  artery. 

AcHma. — The  moiementa  of 
the  wriat  joint  are  jJaruui,  tar- 

dnumdaciKB,     In  theae   mo- 
thearttcntar  aniftcea  glide 
upon  each  other. 

8.  ArtiadaHoia  bttiBten   Ok 
CarfoZ  Bona—Theae  are  am- 
phwthrodial  jointi,  with  the 
of  the  coDJoined  head 
I  magnum  and  UDcd- 
!,  which  is  received  into  a 
formed   by  the    scaphoid, 
md  omleifonn  bone, 
and  conatitutea  an  eDorthrosia. 
The  ligament!  are, 
Doraal, 
Pabnar, 

InteiDHeoua  fibro-cartilage. 
Anterior  aonukr. 
The    dortal    iigamenU     are 
ligamentout  baoda,  that   pa« 

f  the  wxict  iind  band.    1^  The  lower 

tfrior  mferior  TWiiD-iilaar  liga- 

jomt.     4,  Ita  eitenuJ  lat«>l 

tinmeot-    €.  Tbe  pilmar  linmeata  of  the 

ilh  iti  liguneotB,    S-  Hie  figuncDtfl  con- 

bonca  with  the  metvupil}  and  the  meta- 

---'--  " 1  of  the  carpo-loeCllcvpal  v 

of  Che  meacTpo-phftlangeiJ 

iD-phuai^eal  irticutBtwa  of 


DKtiDff  the 
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transveraelj  and  longitudinally  from  bone  to  bone,  npon  the  donal 
surface  of  the  carpus. 

The  palmar  ligammtt  aie  fiuciculi  of  the  same  kind,  bat  stronger 
than  the  dorsal,  having  the  like  disposition  upon  the  palmar  surface. 

The  interosseous  Ugammts  are  fibro-cartilaginous  lamellse  situated 
between  the  adjoining  bones  in  each  range :  in  the  upper  range  they 
close  the  upper  part  of  the  spaces  between  the  scaphoid,  semilunar,  and 
cuneiform  bones ;  in  the  lower  range  they  are  stronger  than  in  the  upper, 
and  connect  the  os  magnum  on  the  one  side  to  the  undforme,  on  the 
other  to  the  trapezoides,  and  leave  intervals  through  which  the  synovial 
membrane  is  continued  to  the  bases  of  the  metacaurpal  bones. 

The  oMterior  annular  ligament  is  a  firm  ligamentous  band,  which 
connects  the  bones  of  the  two  sides  of  the  carpus.  It  is  attached  by 
.  one  extremity  to  the  trapezium  and  scaphoid,  and  by  the  other  to  the 
unciform  process  of  the  unciforme  and  the  base  of  the  pisiform  bone, 
and  forms  an  arch  over  the  anterior  sur&ce  of  the  carpus,  beneath 
which  the  tendons  of  the  long  flexors  and  the  median  nerve  pass  into 
the  pakn  of  the  hand. 

The  articulaUon  of  the  pisiform  hone  with  the  cuneifoim,  is  pro> 
vided  with  a  distinct  synovial  membrane,  which  is  protected  by  &8ci- 
culi  of  ligamentous  fibres,  forming  a  kind  of  capsule  around  the  joint ; 
they  are  inserted  into  the  cuneiforme,  unciforme,  and  base  of  the 
metacarpal  bone  of  the  little  finger. 

Synovial  Membranies, — There  are  Jive  synovial  membranes  entering 
into  the  composition  of  the  articulations  of  the  carpus : — 

The  first  is  situated  between  the  lower  end  of  the  ulna  and  the  in- 
terarticular  fibro-cartilage ;  it  is  called  sacci/ormy  from  forming  a 
saoculuB  between  the  lateral  articulation  of  the  ulna  with  the  radius. 

The  second  is  situated  between  the  lower  sur&ce  of  the  radius  and 
interarticular  fibro-cartilage  above,  and  the  first  range  of  bones  of  the 
carpus  below. 

The  third  is  the  most  extensive  of  the  synovial  membranes  of  the 
wrist ;  it  is  situated  between  the  two  rows  of  carpal  bones,  and  passes 
between  the  bones  of  the  second  range,  to  inyest  Ihe  carpal  extremities 
of  the  four  metacarpal  bones  of  the  fingers. 

The  fowrOi  is  the  synovial  membrane  of  the  articulation  of  the  me- 
tacarpal bone  of  the  thumb  with  the  trapezium. 

The./!^  is  situated  between  the  pisiform  and  cuneiform  bone. 

Actions. — Very  little  movement  exists  between  the  bones  in  each 
range,  but  more  is  permitted  between  the  two  ranges.  The  motions 
in  tiie  latter  situation  are  those  of  flexion  and  extension. 

9.  The  Carpo-metaoarpal  Articulations, — The  second  row  of  bones 
of  the  carpus  articulates  with  the  metacarpal  bones  of  the  four  fingers 
by  dorsal  and  palmar  ligaments ;  and  the  metacarpal  bone  of  the 
thumb  with  the  trapezium  by  a  true  capsular  Ugament,  There  is  also 
in  the  carpo-metacarpal  articulation  a  thin  interosseous  band  which 
passes  from  the  ulnar  edge  of  the  os  magnum  to  the  line  of  junction 
between  the  third  and  fourth  metacarpal  bones. 
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The  danoil  Ugammis  are  strong  fiieciculi  which  pass  from  the  second 
range  of  carpal  to  the  metacarpal  bones. 

The  palmar  Ugamenii  are  thin  fiuciculi  arranged  upon  the  same 
phui  on  the  palmar  surfiue. 

The  tynowd  membroM  is  a  continuation  of  the  great  synovial 
membrane  of  the  two  rows  of  carpal  bones. 

The  capsular  Ugameid  of  the  thmnb  is  one  of  the  three  true  capsular 
ligaments  of  the  skeleton ;  the  other  two  being  the  shoulder-joint  and 
hip-joint.    The  articulation  has  a  proper  synovial  mewbrane. 

Fig.  fl8.* 


The  metacarpal  hones  of  the  four  fingers  are  firmly  connected  at 
their  bases  by  means  of  dorsal  and  palmar  ligaments,  which  extend 
transversely  from  one  bone  to  the  other,  and  by  interosseous  ligaments 
which  pass  between  their  contiguous  sur&ces.     Their  lateral  articular 

*  A  diagram  shewing  the  diBposition  of  the  five  synovial  membranes  of 
the  wrist  joint.  1.  The  sacciform  membrane.  2.  The  second  synovial 
membrane.  3,  3.  The  third,  or  lai^  synovial  membrane.  4.  The  synovial 
membrane  between  the  pisxform  bone  and  the  cmieiforme.  5.  The  synovial 
membrane  of  the  metacupal  articulation  of  the  thmnb.  6.  The  lower  extre- 
mity of  the  radius.  7*  Tiie  lower  extremity  of  the  ulna.  8.  The  interaiti> 
cular  fibro-cartilage.  S.  The  scaphoid  bone.  L.  The  semilunare.  C.  The 
cuneiforme;  the  interosseous  ligaments  are  seen  passing  between  these 
three  bones  and  separating  the  articulation  of  the  wrist  (S)  nom  the  articula- 
tion of  the  carpal  bones  (3).  P.  The  pisifonne.  T.  The  trapenum.  TS.  The 
trapecoides.  M.  The  os  magnum.  U.  The  unciforme;  mterosseous  liga- 
ments are  seen  connecting  the  os  masnum  with  the  trapecoides  and  unci- 
forme.  0.  The  base  of  the  metacarpal  Bone  of  the  tiiumb.  10,  10.  The  bases 
of  the  other  metacarpal  bones. 
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&oets  are  lined  by  a  reflection  of  the  great  synovial  membrane  of  the 
two  rows  of  carpal  Ixmes. 

Actions. — The  movements  of  the  metacarpal  on  the  carpal  bones  are 
restricted  to  a  slight  degree  of  sliding  motion,  with  the  exception  of 
the  articulation  of  the  metacarpal  bone  of  the  thumb  with  the  trape- 
zium. In  the  latter  articulation,  the  movements  are,,/2anon,  extensionf 
cuiducUon^  abductiony  and  circumduction. 

10.  Metacarpo- phalangeal  Articulation.  —  The  metacarpo-phalan- 
geal  articulation  is  a  ginglymoid  joint;  its  ligaments  are  four  in 
number,— 

Anterior, 
Two  lateral. 
Transverse. 

The  anterior  ligaments  are  thick  and  fibro-cartilaginous,  and  form 
part  of  the  articulating  sur&ce  of  the  joints.  They  are  grooved  ex- 
ternally for  the  lodgment  of  the  flexor  tendons,  and  by  their  internal 
aspect  form  part  of  the  articular  sur£u;e  for  the  head  of  the  metacarpal 
bone. 

The  lateral  ligaments  are  strong  narrow  £Eisciculi,  holding  the  bones 
together  at  each  side. 

The  transverse  ligaments  are  strong  ligamentous  bands  passing  be- 
tween the  anterior  ligaments,  and  connecting  together  the  heads  of 
the  metacarpal  bones  of  the  four  fingers. 

The  expansion  of  the  extensor  tendon  over  the  back  of  the  fingers 
takes  the  place  of  a  posterior  ligament. 

Actions. — ^This  articulation  admits  of  movement  in  four  different 
directions,  viz.  of  JkaAon^  extension,  adduction,  and  abduction,  the  two 
latter  being  limited  to  a  small  extent.  It  is  also  capable  of  drcum- 
duetion, 

11.  Articulation  of  the  Phalanges. — ^These  articulations  are  gingly- 
moid joints :  they  are  formed  by  three  ligaments* 

Anterior, 
Two  lateral. 

The  anterior  ligament  is  firm  and  fibro-cartilaginous,  and  forms  part 
of  the  articular  surfiice  for  the  head  of  the  phalanges.  Externally  it  is 
grooved  for  the  reception  of  the  flexor  tendons. 

The  lateral  ligaments  are  very  strong ;  they  are  the  principal  bond 
of  connection  between  the  bones. 

The  extensor  tendon  takes  the  place  and  performs  the  ofiice  of  a 
posterior  ligament. 

Actions. — ^The  movements  of  the  phalangeal  joints  are  Jleaion  and 
eMension,  these  movements  being  more  extensive  between  the  first  and 
second  phalanges  than  between  the  second  and  third. 

In  connection  with  the  phalanges  it  may  be  proper  to  examine  cer- 
tain fibrous  bands  termed  iheca  or  vaginal  ligaments^  which  serve  to 
retain  the  tendons  of  the  flexor  muscles  in  their  position  upon  the  flat 
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wuboe  of  their  bones.  These  fibroas  bands  are  attached  at  each  side 
to  the  lateral  nuugins  of  the  phahmges ;  they  av  thick  in  Uie  inter- 
spaces of  the  joints,  thin  where  the  tendons  lie  upon  the  joints,  and 
they  are  lined  upon  their  inner  sorfisce  by  synovial  membrane. 


LIGAMENTS  OF  THB  LOWER  BXTBrVMITT. 

t 

The  ligaments  of  the  lower  eaetrtmity,  like  tibose  of  the  npper,  may 
be  arranged  in  the  order  of  the  joints  to  which  they  belong ;  these 
are,  the 

1.  Hip  joint. 

2.  Knee  joint. 

3.  Articcdation  between  the  tibia  and  fibnla. 

4.  Ankle  joint. 

5.  Articulation  of  the  tarsal  bones. 

6.  Tarso-metatarsal  articulation. 

7.  Metatarso-phalangeal  articulation. 

8.  Articulation  of  the  phalanges. 

1.  Hip  Joint, — The  articulnion  of  the  head  of  the  femur  with  the 
acetabulum  constitutes  an  en^throsis,  or  ball  and  socket  joint.  The 
articular  surfaces  are  the  cup*Bhaped  cavity  of  the  acetabulum  and  the 
rounded  head  of  the  femur ;  the  Ugaments  are^va  in  number,  yiz. 

Capsular,  Cotyloid, 

Ilio-femoral,  Transverse. 

Teres, 

The  capsular  ligament  (fig.  61,  8)  is  a  strong  ligamentous  capsule, 
embracing  the  acetabulum  superiorly,  and  inferiorly  the  neck  of  the 
femur,  and  connecting  the  two  bones  firmly  together.  It  is  muc^ 
thicker  upon  the  upper  part  of  the  joint,  where  more  resistance  is 
required,  than  upon  the  under  part,  and  extends  fEirther  upon  the 
neck  of  the  femur  on  the  anterior  and  superior  than  on  the  posterior 
and  inferior  side,  being  attached  to  the  intertrochanteric  line  in  front, 
to  the  base  of  the  great  trochanter  above,  and  to  the  middle  of  the 
neck  of  the  femur  behind. 

The  ilio-femoral  ligament  (fig.  61,  9)  is  an  accessory  and  radiating 
band,  which  descends  obliquely  from  the  anterior  inferior  spinous  pro- 
cess of  the  ilium  to  the  anterior  intertrochanteric  line,  and  strengthens 
the  anterior  portion  of  the  capsular  ligament. 

The  ligamentum  teres  (fig.  62,  7),  triangular  in  shape  is  attached 
by  a  round  apex  to  the  depression  just  below  the  middle  of  the 
head  of  the  femur,  and  by  its  base,  which  divides  into  two  &sciculi, 
into  the  borders  of  the  notch  of  the  acetabulum.  It  is  formed  by  a 
fasciculus  of  fibres,  of  variable  size,  surrounded  by  synovial  membrane ; 
sometimes  the  synovial  membrane  alone  exists,  or  the  ligament  is 
wholly  absent. 


The  colj^oid  UgaTaeni  (fig.  62,  6)  ia  a  priimmd  cord  of  Gbro-<ar- 
tUage,  attached  aromd  the  mar(pD  of  the  acetabulum,  and  Mfving  to 
deepen  that  cavitj  uid  protect  lU  edges.  Il  ii  mncb  thicker  upon  the 
upper  and  poaterior  border  of  the  acetabulam  than  in  Iront,  and  conaiati 
of  fibiea  which  arise  fn«u  the  whole  circumference  of  the  brim,  and 
interlace  with  each  other  at  acute  anglea. 

The  iraraverse  tigametU  ii  a  ationg  fiuiculua  of  ligamentous  £brea, 
continuoua  with  the  cotyloid  ligament,  and  extended  across  the  notch 
in  the  acetabulum.  It  conTerte  the  notch  islo  a  foramen,  through 
which  the  aiticnlar  branchea  of  the  internal  circumflex  and  obluiator 
arlflriea  enter  the  jomt. 

The  foasa  at  the  bottom  of  the  acetabulum  is  filled  by  a  mau  of 
bt,  coveied  by  syaorieJ  membrane,  which  serrea  as  an  elastic 
coahion  to  the  head  of  the  bone  during  ita  moTements.  This  was 
tonaidered  by  Havocs  ai  llit  synovial  gland. 

TEic  si/noviul  tnemJ/nuK  ii  L-xli^iisivc  ;  it  invests  the  head  of  the 
iiMiiur,  <uid  is  continued  around  fht^  Itgamentom  teres  into  the  ace- 
t;ibuluin,  whence  it  isTrftocted  upon  the  inner  suiiace  of  the  capiular 
lJi;:imont  back  to  the  head  of  the  boni-. 

Thi'  niubclea  immadiatet;  forroundinp  and  in  contact  with  the  hip- 
jnini  :irtf,  is/roBl,  the  psoas  and  iliacus,  ivhich  are  aeparated  few  the 
lapsLilitr  ligament  by  a  large  eynoiial  bursa  ;  aioee,  die  abort  head  of 
ihi?  rectus,  and  the  glnlena  minimus  ;  bdand,  the  pyriformia,  gemellaa 
superior,  ohtuiataT  interous,  gemellue  inferior,  and  qnadialDB  femoria  ; 
»nd  to  the  hmer  aide,  the  obturator  tfieriiue  and  pectinens. 

Adiom. — The  moramanta  of  the  hip-ji>jnt  are  leiy  eitenaive  ;  they 
arejfexioE,  eilmiett,  mUacHx,  aluladmi,  armmdadioti  and  rotation. 

S.  Kitte  Joint. — The  knee  is  n  ginglymoid  articulation  of  large  siie, 
and  is  provided  with  numerous  ligaments;  tbey  are  thirteen  in 
Jiumber. 

Anterior  or  ligamertvira  ]iatellas 
Posterior  oi  ligamentmu  jKisticum  Winalowii, 
Internal  lalei^ 
Two  external  lateral. 
Anterior  or  external  crucial, 
I       Posterior  or  internal  crucial. 


Two  coronary, 

Ltgamentunt  mncosam,     >  ^ 
Ligamenta  alaria,  {-^  ' 

Two  semilunar  fibro-cartilages. 
Synovial  membrane. 

The  first  fitv  are  external  to  the  articnlation ;  the  next  five  are 
inlemiJ  to  the  articutation  ;  the  remaining  three  are  mere  folds  of 
synoTial  membrane,  and  have  no  title  to  the  name  of  ligaments.  In 
addition  to  the  ligaments,  there  are  two  fibio-cartilages,  which  an, 
very  enoneously  conndered  among  the  ligamenta  i  and  a 
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'    aynoTil]  membrane,  which  ia  aUll  niDn  impioperl;  namei 

The  anterior  ligameal,  or  l^mmium  paldU>,  i>  the  proloDgation  of 

the  tendon  oC  the  extenaor  mnscles  of  the  thigh  downwards  to  the 

tubercle  of  the  tibia.     It  i«,  therefore,  no  ligament ;  and,  aa  we  haye 

befoK  alated,  that  the  patella  is  simpl;  a  sesamoid  bone,  deTetoped  in 

the  tendon  of  the  eilenBor  mnsclei  for  the 

fig.  It.'  defence  of  the  Inmt  of  the  knee  joint,  the 

ligamentum  patellie  has  no  title  to  CDnaider- 

ation,  either  aa  a  ligament  of  the  knee  joint 

01  as  *  ligament  of  the  patella. 

A  smidl  bam  mucosa  is  utuated  be- 
tween the  ligamentmn  pateUie,  near  its 
insertion  and  the  &ont  of  the  tibia,  and 
another  of  larger  size  i>  placed  between  the 
anterior  sur&ce  of  the  patella  and  the  &scia 


cum  WtB^ouai,  is  a  broad  expansion  of 
ligamentons  fibres  which  covers  the  whole 
of  the  posterior  part  of  the  joint.  It  is 
divisible  into  two  lateral  portions  which 
invest  the  condyles  of  the  femnr,  and  a 
central  portion  which  is  depressed,  and 
fonned  by  the  interlacement  of  ^aracoli 
passing  in  difierent  directiops.  The  atrong- 
es.t  of  these  fiucicoli  is  that  wiiich  ia  de- 
rived from  the  tendon  of  the  semi-membranosns  and  passes  obliqnely 
upwards  and  ontwaids,  from  the  posterior  part  of  the  inner  tuherosi^ 
of  the  tibia  to  the  externa]  condyle.  Otlier  accessory  fescicnli  are 
given  off  by  the  tendoa  o!  the  poplitens  and  by  the  heads  of  the 
gastiocntniius.  The  middle  portion  of  the  ligament  supports  jhs 
popliteal  artery  and  vein,  and  is  pertbrated  by  several  openings  Tor 
the  passage  of  branches  of  the  azygoa  articular  anery,  and  Jar  the 
nerves  of  the  joint. 

The  irUemal  lalend  lyament  is  a  broad  and  trapezoid  layer  of 
ligamentous  Glires,  attached  above  to  the  tubercle  on  the  internal  . 
condyle  of  the  femnr,  and  below  to  the  side  of  the  inner  tuberosity 
of  the  tibia.  ,  It  is  crossed  at  its  lower  part  by  the  tendons  of  the 
inner  hamstring  tram  which  it  is  separated  by  a  synovial  bursa,  and  it 
coven  in  the  anterior  slip  of  the  semi-membranoaus  tendon  and  the 
inferior  internal  articular  artery. 

Exten/d  lateral  Ugameiiti. — The  fonjr  eitemal  lateral  ligament  is  a 


□Kmbi^ne.  ,fi.  The  iDtemHi  latcrai  liniment.     0.  The  long  sxterasl  Lalei^ 


stroDg  ronnded  card,  which  deuende  from  the  poeterior  part  of  the 
tubercle  upon  the  external  ccndyle  of  the  femur  to  the  outer  put 
of  the  bead  of  the  fibuls.    Tlie  ihorl  eilemal  lateral  ligament  is  an 


Fie.  :».• 


irregular  ^sciculiu  situated  behind  the 
preceding,  arising  from  the  eilemal 
condyle  near  the  origin  of  the  hesd  of 
the  gaatrocninnius  muscle,  and  inserted 
into  the  posterior  part  of  the  head  of 
the  fibula,  h  is  firmly  connected  with 
the  eilemal  seoiilunar  Sbco-cartilage, 
and  appeaxB  principally  intended  in  con- 
nect that  cartilage  with  the  fihula.  The 
long  extfmaJ  lateral  ligament  is  covered 
in  by  the  tendon  of  ^  bicepe,  and  has 
pBMing  beneatti^the  tendon  of  origin 
of  the  popliteiis  mnecle,  and  the  inferior 
external  articular  artery. 

The  trne|,iigainenls  le^hin  the  jomt 
are  the  erfcial,  tranBTeise,  and  cnro- 

"^        t 

The  aneHor,  or  eJeternal  crvdai  ttffor 
meni,  aiiaea  fnan  the  depieuion  upon 
the  bead  of  tlie  tibia,  in  Erooi  of  the 

tpinous  process,  and  passes  upwudg  and  backwards  to  be  inserted 
into  the  inner  snt&ce  of  the  outer  condyle  of  the  femur,  a«  far  as  its 
poateriar  border.     It  ia  araalter  than  the  posterior. 

The  /Hwtenor,  or  internal  crsaal  UgameBt,  arises  tram  the  depres- 
sion upon  the  head  of  the  tibia,  behind  the  spinous  process,  and  passes 
upwards  and  forwards  to  be  inserted  into  the  inner  condyle  pi  the 
lonnr.      This  ligament  is  less  obtique  and  larger  than  the  anterior. 

The  IraraverK  l^menl  is  a  small  slip  of  fibres  which  extends 
trAurersely  from  the  eitetnal  semilunar  fibro-cartilage,  near  its  A- 
t«rior  eitiemity,  to  the  anterior  convexity  of  the  internal  cartilage. 

The'eoronarTf  Ugamtnts  are  the  abort  fibres  by  which  the  convex 
bordera  of  the  semihuiar  cartilages  aie  connected  to  the  head  of  the 
tibia,  and  to  the  ligaments  aurronnding  the  joint. 

The  mmSiaiaT  fibro-caiiilagea  are  two  felcifbrm  plates  ot  fibro- 
cartilage,  situated  aronnd  the  margin  of. the. head  of  the  tibia,  and 
serving  to  deepen  the  surface  of  aiticulalion  fur  the  cohdylea  of  the 
femur.  They  are  thick  along  their  convex  border,  and  thin  and  sharp 
along  the  concave  edge. 

•  A  poiterior  view  of  the  ligamanti  of  tlie  Imee-laint.    I.  The  fuciculiu  of 


The  ufenut/  teailuBar  ^raioTiUage  foime  an  otsI  cup  for  the 
reception  of  the  internal  condyle  ;  it  ii  connected  by  its  convex  border 
to  the  head  of  the  tibia,  and  to  the  inlenittl  and  poaterior  liga^ento, 
by  meani  of  ila  coronary  ligament ;  and  by  il»  two  eitremiliei  it 
firmly  implanted  into  the  deprcMions  in  front  and  behind  the  spinous 
process.  The  txtenal  mmUunar  J&m-oatiihge  bounds  a  circular  fosia 
for  the  eitemal  condyle :  it  is  connected  by  its  convei  border  with 
the  head  of  the  tibia,  and  10  the  external  and  posterior  ligaments,  by 
meana  of  its  coronaiy  ligament ;  by  ila  two  extremities  it  U  in- 
■ened  inU  the  depraasion  between  the  two  piojectiona  which  con- 
■titulo  the  spinous  proceia  of  the  tibia. 
Fit-  n-*  The  two  eitrcmities  of  (he  external 

cartilage  being  inserted  into  the  same 
fbsaa  form  almost  a  comi^ete  drcle, 
and  the  cartilage'  being  somewbat 
broader  than  the  internal,  neaHy 
covers  the  articular  auifiice  of  the 
tibia.  The  external  semilunar  tibro- 
cartilage  besides  giving  off  a.  fascl- 
culua  from  its  anterior  border  to  con- 
stitute the  tiBBBTcrse  ligament,  a 
continnous  by  some  of  its  Bbres  with 
the  eitremity  of  the  anterior  crudai 
ligament ;  posteriorly  it  divides  into 
three  slips  \  one,  a  strong  ciord,  as- 


serted into  the  nnlerior  part  of  the 
inner  condyle  in  front  of  the  postO' 
rioT  crucial  ligament  :  another  is  the 
badculus  of  insertion  into  the  fossa 
of  the  sptnons  process  ;  and  the  third, 
with  the  posterior  part  of  the  anterior 

is  a  slender  conical  process  of  synoTial 
^  a  few  ligamenlona  fibres  which  proceed  from  the 
ligament.  It  ia  connected,  by  its  apex,  with  the  anterior 
part  of  the  condyloid  noteh,  and  by  its  bise  ie  lost  in  the  mass  of  £it 
which  projects  into  the  joint  beneath  the  patella. 


•  The  right  knee  joint  laid  op 
n^s] lifimeiiti.  ].  The  cartilig 
rmuT  with  its  two  cDndjln  %  (he  t 
upon  the  ioUnul  condjle.  s.  n 
nioT  crucial  ligsbFot.  4.  The  t 
le  ligameatum  mucMQIQ  ;  th«  r«i 
inir  abn  DutiUlge.    7.  The  fiti 

itelueuid  the besd  of che  tii 
"   Ur  ligamcDl.    1 
ig  Bfaore  Ibis  m 


m  from  the  frcnt, 


ver  eitremitj  of  the 
eiHmat;  the  figure 


d  between  the  bgunen- 


ftinged  fbldi  of  aynoTJal 


Tbe  afar  lyammti 
eneoding   fnnn    the   ugsmeanini 
mucMimi,  along  the  edges  o{  the 
mau  of  bt  tA  the  aides  of  the 

The  ignircial  mtmtruae  of  tbe 
knee  joint  is  b;  far  the  moit  eiten 
siTe  in  the  akeleton.  It  inieelB  (he 
caitOaginoDB  mrfBcei  of  the  con 
dvles  of  tbe  femur,  of  tbe  bead  of 
tibia,  and  of  tbe  inner  enr&ce  of 
the  patella ;  il  coven  bolh  luifitcea 
of  tbe  Bemilnnar  fibro-coitikgei,  and 
ia  reflected  npon  tlie  cmcial  bga 
meDta,  and  upon  the  inner  eurfuce 
of  the  ligament*  which  form  the  o 
cnmieretioe  of  the  joint.  On  eaih 
side  of  the  patella,  it  Hnea  the  ten 
dinoua  aponenrosea  of  the  Taatua  m 
temns  and  vaatua  eitemns  muscles, 


«ie  between  the  eitenaor  tendor 
and  the  front  of  the  femur  II 
also  fbima  the  folda  in  the  mtenoi 

of  the  joint,  called ."  ligamentum  i  „  

Tlie  superior  pouch  of  the  synoviBl  membrane  la  anpported  and  raised 
daring  the  movements  of  the  limb  by  a  small  musclej  the  aii6cnfrew, 
which  ia  inaerted  into  it. 

Between  the  ligamentum  patells  and  the  spiovial  membrane  a  a 
conaiderable  maas  of  &t,  which  preaaea  the  membrane  towards  the 
interior  of  the  joint,  and  occupies  tbe  foaaa  between  the  two  con- 
dyles. 


,   and  "  ligamenta  alana. ' 


«  of  tlia  left  ki 


mui  of  Alt  pt 


e  joint,  ahewuiff  the  reflections  of  its 
■tnictuje  of  tbe  lower  part  of  the 
auKla  of  the  leg,  3,  Tht  uaulU, 
cellouB  itructure  of  the  head  of  the 
irtnLrotuaj  pst^Uie  and  the  head  of 
Bto  the  nm'ty  of  the  joint  below  the 
L  The  noueb  nf  Bfoovial  membnne 
Ida  of  tbe  leg,  and 


it  diveated  of  u  uniiet 
umlu)  {atsj,  along  the  lonEr  tnrtace  ot  tae  pauiiai  tnei 
MM  j7)  from  which  it  tbrowH  off  the  mucous  ligameot  (1( 

long  tbe  poatenor  ILgament  and  condjlea  of  the  femut,  lo  thi 
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Besides  the  proper  ligaments  of  the  articnlation,  the  joint  is  pro- 
tected on  its  anterior  part  by  the  fiiscia  lata,  which  is  thicker  upon  l^e 
outer  than  upon  the  inner  side,  by  a  tendinous  expansion  from  the 
vastus  intemus,  and  by  some  scattered  ligamentous  fibres  whidi  are 
inserted  into  the  sides  of  the  patella. 

Actions, — ^The  knee-joint  is  one  of  the  strongest  of  the  articulations 
of  the  body,  while  at  the  same  time  it  admits  of  the  most  perfect  de- 
gree of  movement  in  the  directions  ofjlexion  and  extmsion.  During 
flexion  the  articular  surface  of  the  tibia  glides  forward  on  the  condyles 
of  the  femur,  the  lateral  ligaments,  the  posterior,  and  the  cruci£d  liga- 
ments are  relaxed,  while  the  ligamentum  patells  being  put  upon  the 
stretch,  serves  to  press  the  adipose  mass  into  the  vacuity  formed  in  the 
front  of  the  joint.  In  extension  all  the  ligaments  are  put  upon  the 
stretch  with  the  exception  of  the  ligamentum  patellae.  When  the 
knee  is  semi-flexed,  a  partial  degree  of  rt^aiion  is  permitted. 

3.  AriicukUion  between  the  Tibia  and  Fibula.  —  The  tibia  and 
fibula  are  held  firmly  connected  by  means  of  seven  ligaments,  viz. 

Anterior,  \  ^ 
Posterior,  S 

Interosseous  membrane. 
Interosseous  inferior. 

Anterior,  ),   , 
Posterior,  S 
Transverse. 

The  anterior  superior  ligament  is  a  strong  fasciculus  of  parallel 
fibres  passing  obliquely  downwards  and  outwards  from  the  inner 
tuberosity  of  the  tibia,  to  the  anterior  surface  of  the  head  of  the 
fibula* 

The  posterior  superior  ligament  is  disposed  in  a  similar  manner 
upon  the  posterior  surface  of  the  joint. 

Within  the  articulation  there  is  a  distinct  synomd  membrane  which 
is  sometimes  continuous  with  that  of  the  knee-joint. 

The  interosseous  membrane  or  superior  interosseous  lament  is  a 
broad  layer  of  aponeurotic  fibres  which  pass  obliquely  downwards  and 
outwards,  from  the  sharp  ridge  on  the  tibia,  to  the  inner  edge  of  the 
fibula  and  are  crossed  at  an  acute  angle  by  a  few  fibres  passing  in  the 
opposite  direction.  The  ligament  is  deficient  above,  leaving  a  con- 
siderable interval  between  the  bones,  through  which  the  anterior  tibial 
artery  takes  its  course  forwards  to  the  anterior  aspect  of  the  leg,  and 
near  its  lower  third  there  is  an  opening  for  the  anterior  peroneal  artery 
and  vein. 

The  interosseous  membrane  is  in  relation,  in  front,  with  the  tibialis 
anticus,  extensor  longus  digitorum,  and  extensor  proprius  pollicis 
muscle,  with  the  anterior  tibial  vessels  and  nerve,  and  with  the  ante- 
rior peroneal  artery ;  and  behind  with  the  tibialis  posticus,  and  flexor 
longus  digitorum  muscle,  and  with  the  posterior  peroneal  artery. 


The  inftrioT  ixteromoui  ligameal  conaiata  of  short  Bud  itrong 
5bre&,  which  hold  tht  bonea  finuly  together  jiLff^norly^  where  thej  are 
□early  in  contact.  This  articalHtion  it  ao  firai  that  the  tibula  is-hkely 
to  be  broken  in  the  attempt  to  rapture  the  ligament. 

The  anterior  iti/erior  l^menl  is  a  broad  band,  conBilting  of  two 
feaciculi  of  parallel  fibres  which  pass  oblique^  acroHB  the  aDterior 
aspect  of  the  articulation  of  the  two  bones  at  their  inferior  extremity, 
&om  the  tibia  to  the  fibula. 

The  pealenor  inferior  ligamat  (fig.  7S,  2)  is  a  similar  band  upon 
the  posterior  aurfece  of  ihe  articulation.  Both  ligaraeou  project  lome- 
what  below  the  margin  of  the  bones,  and  aerie  to  deepen  the  cavity  of 
articolation  for  the  astragalus. 

The  (rnmoBrw  Ugament  {fig.  75,  3)  i>  a  narrow  band  of  ligamen- 
tous fibres,  continuous  with  ^e  preceding,  and  passing  transversely 
acrosB  the  back  of  the  ankle  joint  between  the  two  malleoli. 

The  lyTiocial  membraBe  of  the  iaferiar  tibio-fibular  articulation,  is  a 
dnpUcature  of  the  B^novial  membrane  of  the  ankle  joint  reflected  up- 
wards for  a  short  distance  between  the  two  bones. 

Adioru. — An  obscure  degree  of  movement  eiists  between  the  tibia 
and  fibula,  which  is  pcincipally  (alculated  to  enable  the  latter  to  resist 
injury  by  yielding  for  a  trilling  extent  to  the  pressure  exerted. 

4.  A  nile-JoitU. — The  ankle  is  a  ginglymoid  articalation ;  the  lur&ces 
entering  into  its  formation  are  the  under  surface  of  the  tibia  with  its 
maUeolas  and  tli«  malleolus  of  the  fibula,  above,  and  the  surface  of  the 
aatragalns  with  its  two  lateral  facets,  below.  The  ligaments  are  three 
ID  ntimber: 


Internal  lateral. 

External  lateral, 
inferior  ligament  is  a  thin 
lyer,  passing  from  the 
margin  of  the  tibia,  to  the  astragalus 
in  front  of  the  articular  surface.  It 
ia  in  relation,  iaJrorU,  with  the  ex- 
tensor tendons  of  the  great  and  les- 
ser tOTS,  with  the  tendons  of  the 
tibialis  aniens  and  peroneus  tertius, 
and  with  the  anterior  dhial  vessels 
ini  nerve.  PosUTtartj/  it  lies  in 
contact  with  the  eitra-synovial  adi- 
pose tissue  and  with  the  synovial 
membrane. 


J%-73-* 


intenjowd  between  UiLt  tendon 
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The  uttnuJ  laieral  or  ddtiyid  liffamait  ii  b  triangulaT  Isfer  of  flbrts, 
MtBched  ntperiorlj  hy  lU  apei  to  the  ioteniBl  mallealua,  and  iufenoly 
bj  an  expanded  baK  to  the  aiCragalui,  oa  calcia,  and  Kafbmi  bone- 
Beneath  the  luperflcial  layer  of  thia  ligament  U  a  much  atronger  and 
thicker  hacicnlna  which  connecta  the  apex  of  the  internal  malleiiliu 
with  the  aide  of  the  astiBgHlni. 

Thii  internal  lateral  ligament  ia  covered  in  and  partly  concealed  by 
the  tendon  of  the  tibialia  poaticna,  and  at  ita  poaterior  part  is  in  rela- 
tJon  with  the  tendon  of  the  fleior  longoa  digitoium,  and  nith  that «( 
the  fleior  langua  poUids. 

The  AiUmai  lateral  ttgankent  conuata  of  three  atrong  feacicnli,  which 
proceed  ^m  the  inner  ^de  of  the  eitemal  malleolns,  and  diverge  in 
three  different  directiona.  The  anferior  fatdcaiia  passes  fnnnani!, 
and  is  attached  lo  the  aatiagalus;  the  jwtlerioT,  backmtrda,  anil 
ia  connected  with  the  sstragalui  poateriorlji  and  the  niddU,  lonw 
than  the  other  two,  descends  to  ho  inserted  into  the  outer  aide  of  Uie 

"  It  is  the  atrong  union  of  this  bone,"  aaya  Sir  Aatlcy  Cooper, 
with  the  tarsal  booea  by  maana  of  the  external  lateral  ligamentB, 
ita  being   more  frequently  tiactured  than   dis- 


located.'" 


The  InnaveiBe  %anient  of  the 
tibia  and  fibnla  occupies  the  place 
of  a  posterior  tigunenC  It  ia  ti 
relatuxt,  behind,  with  the  poateriar 
tibial  Tcaseli  and  nerve;  and  with 
the  tendon  of  the  tibialis  posticiis 
muscle  ;  and  in  /root,  with  the  ex- 
tra synovial  adipose  tissue,  and 
synovial  membrane. 

The  ^/noviai  memirane  iavests 
the  cartilaglnoua  surfaces  of  the  tibia 
and  fibnla  (aending  a  dnplicature 
iipwarda  between  their  lower  ends), 
and  the  upper  surface  and  two  aides 
of  the  Bstragalua.  It  ia  then  re- 
flected npon  the  anterior  and  lateral 
ligaments,  and  upon  the  transverse 
It  poaleriorly. 


Jdiow,— The 

movementa 

ofth 

ankle  join 

ar*jfe«o 

nand&iA 

only,  without  lateral  mouon 

S.  ArtiadaUm 

qTli^Ta 

uU  floMS— The 

which™ 

the  seven  bones 

I  the  tarsu 

ich  other  are  of  three 

kinds,— 

s.  3.  Til*  ulrspUui 
or  fuciculus  ofthe  c 
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Doml, 

IntcrsBKons. 
The  donai  l^meaii  an  bduII  faicicoli  of  parallel  iibrei,  which  (hh 
&om  each  bone  to  ell  the  neighbooiing  bonea  with  which  it  articnlat^ft. 
The  only  doraal  ligaments  deflerTing  of  particular  TneQtion  are,  the  tx- 
ternal  and  porfmor  ealaaieo-atlTaffaloid,  which,  with  the  interoMCOUi 
ligament,  complete  the  articulation  of  the  aatiagalus  with  the  o>  calcit ; 
the  npfrior  and  vitfmal  caiaaeo-cub^  hgameala  ;  aud  the  ntperior 
oriragaio-g&iphoid  ligament.  The  intfrn^  calcsneo-cuboid  and  the 
raperioT  calcaneo-Braphcjd  ligament,  which  are  cloeely  nmt«d  pmte- 
rioriy  in  the  deep  grooie  which  inteirenea  between  the  aatragahu  and 
Of  calcis,  separate  anteriorly  to  reach  their  rcepectiTe  bone) ;  they  form 
the  principal  bond  of  connection  between  the  fint  and  second  range  of 
the  bonea  of  the  foot.  It  ii  the  diviuon  of  this  portion  of  these  liga- 
ments that  demands  the  especial  attention  of  the  stnigeon  in  pei^^ming 
Chopan'a  operation. 

The  plantar  tiffomenit  hsTe  the  aanra  dispositian  on  the  plantar 
nirbce  of  the  foot ;  three  of  them,  however,  are  of  a  large  uie  and 
hare  especial  names,  yiz.  the 

Calcaneo-scaphoid,  Fig-  ?»■* 

Long  calconeo-cuboid^ 

Shgrt  cttlcaneo^iuboid,  ^ 

The  itffirior  ealcmto-icaphoid  tiffataail  is  a 

broad  and  fibro-cartilaginone  band  of  ligament, 

which  passes  forwoids  from  the  anterior,  and 

inner  border  of  the  o*  ealcis  to  the  edge  of  the 

BC^hoid  bone.    In  addition  to  cocnecting  the 

Da  calda  and  scaphoid,  it  supports  the  aatra- 

gatna,  and  forms  part  of  the  <«vity  in  which  tha 

rounded  head  of  the  latter  bone  is  leceiied.    It 

ia  hncd  upon  ita  upper  anrface  by  the  synovial 

membrane  of  the  astragalo-Bcapboid  articnlatioB. 

The  firm  connection  of  the  oa  ealcis  with  the 

stBphold  bone,  and  the  feebleness  of  the  astra- 

galo-scaphoid  articulation  are  conditions  bror- 

aUe  to  the  occasianal  dislocation  of  the  head 

oftbeastragHlus. 

The  long  adaneo-CBboid,  or  ligamailum 
hand  of  ligamentous  fibres,     "  ' 
the  oa  calcis  to  the  roagh  ai 

*  A  posterior  flew  of  the  soUe  jouit.  I.  The  lower  part  of  the  inter- 
eaieau  membrsne.  3-  Tla  ponerior  Inferior  ligament  connecting  tb«  tihu 
snd  flfaqls.  a.  The  tmurenc  ligunent.  4.  The  mtemsl  latera]  llgsment. 
I'  Th(  pdsterioc  fssaculus  of  the  ulemul  lUcisl  UgUnnt.  B.  The  nuddle 
wricnlui  of  the  Tnemil  lateral  l^amenl.    7.  The  stuotSI  msmbnne  ot  the 
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its  fibres  being  continued  onwards  to  the  bases  of  the  third  and  foiif&. 
metatarsal  bones. 

This  ligament  forms  the  inferior  boundary  of  a  canal  in  the  cuboid 
bone,  through  which  the  tendon  of  the  peroneus  longus  paflflefrt(|*k{| 
insertion  into  the  base  of  the  metatarsal  bone  of  the  great  toe.  **'^\ 

The  short  caloaneo-cuboidy  or  Ugamentum  breve  flantu^^  is  wHjl^^ 
ated  nearer  to  the  bones  than  the  long  plantar  ligament,  from  w]^^ 
it  is  separated  by  adipose  tissue ;  it  is  broad  and  extensive,  and 
ties  the  under  surfiEbces  of  the  os  calcis  and  cuboid  bone  firmly 
together. 

The  inierossemis  Ugaments  are  five  in  number ;  they  are  short  and 
strong  ligamentous  fibres  situated  between  adjoining  bones,  and-firmfy 
attached  to  their  rough  surfaces.  One  of  these,  the  oalcaneo-agtragor 
loid^  is  lodged  in  the  groove  between  the  upper  surfsice  of  the  os  calcis, 
and  the  lower  of  the  astragalus.  It  is  large  and  very  strong,  consists  of 
vertical  and  oblique  fibres,  and  serves  to  unite  the  os  calcis  and  astra- 
galus solidly  together.  The  second  interosseous  ligament,  also  very 
strongs  is  situated  between  the  sides  of  the  scaphoid  and  cuboid  bone ; 
while  the  three  remaining  interosseous  ligaments  connect  strongly 
together  the  three  cuneiform  bones  and  the  cuboid. 

The  synovial  membranes  of  the  tarsus  are  four  in  number:  off«) 
for  the  posterior  calcaneo-astragaloid  articulation;  a  second^  for  the 
anterior  calcaneo-astragaloid  and  astragalo-scaphoid  articulation.  Occa- 
sionally an  additional  small  synovial  membrane  is  found  in  the  an- 
terior calcaneo-astragaloid  joint ;  a  thirds  for  the  calcaneo-cuboid  arti- 
culation ;  and  a  fourth^  the  large  tarsal  synovial  membrane  for  the 
articulations  between  the  scaphoid  and  three  cuneiform  bones,  the 
cuneiform  bones  with  each  other,  the  external  cuneiform  bone  with 
the  cuboid,  and  the  two  external  cuneiform  bones  with  the  bases  of 
the  second  and  third  metatarsal  bones.  The  prolongation  which 
reaches  the  metatarsal  bones  passes  forwards  between  the  internal  and 
middle  cuneiform  bones.  A  small  synovial  membrane  is  sometimes 
met  with  between  the  contiguous  surfaces  of  the  scaphoid  and  cuboid 
bone. 

AcHons, — The  movements  permitted  by  the  articulation  between 
the  astragalus  and  os  calcis,  are  a  slight  degree  of  gliding,  in  the  direc- 
tions forwards  and  backwards  and  latercUly  firom  side  to  side.  The 
movements  of  the  second  range  of  tarsal  bones  is  very  trifling,  being 
greater  between  the  scaphoid  and  three  cuneiform  bones  than  in  the 
other  articulations.  The  movements  occurring  between  the  first  and 
second  range  are  the  most  considerable ;  they  are  adduction  and  abduc 
Hon,  and,  in  a  minor  degree,  fleacion^  which  increases  the  arch  of  the 
foot,  and  extension  which  flattens  the  arch. 

6.  Tarso-meiaiarsal  Articulation, — The  ligaments  of  this  articula- 
tion are, 

Dorsal, 

Plantar, 

Interosseous. 


Tb«  dortal  l^/ameiiti  connect  the  metatarul  to  the  tonal  boDet, 
aol  the  laetatarasl  bones  with  each  other.  The  pnciM  arrangement 
of  these  ligamenlB  is  of  little  importance,  hot  it  may  be  lemarked, 
tliaf  the  base  of  the  second  metBtarsBl  bone,  RrUcuUCing  with  the 
tia^  cn'neifbnn  bonei  receives  a  liramentous  slip  from  each,  while  the 
MnfGcniBting  with  a  single  tars^  bone  leceiie  anlj  a  ungte  tarsal 


■The  ploRlar  ligamenti  haia  the 


e  dispoiition  on  the  plantar 


s  lig^tmfttts  are  ntnated 
between  the  haaea  of  the  metatarsal  bones 
oCthe  foDT  lesser  toea;  and  alao  between 
the.  bases  of  the  second  and  third  metatarsal 
bones,  and  the  internal  and  eitsnal  cunei- 

The  metatarsal  bone  of  the  second  toe  is 
implanted  by  its  base  between  ihe  internal 
and  eEtemal  cnneifonn  bones,  and  js  the 
most  strongly  articulated  of  all  the  meta- 
tarsal bones.  This  disposition  must  be 
recoIleGled  in  ampntaUon  at  the  tarao-mela- 
taiml  BTticDlation. 

The  tguoaai  nmnfrnnet  of  this  artienla- 
tion  are  three  in  number ;  one  for  the  meta- 
tarsal bone  of  the  great  toe ;  one  for  the 
second  and  third  metatarsal  bones,  which  is 
coatinnous  with  the  great  tarsal  synovial 
membrane ;  and  one  for  the  fourth  and  fifth 
metatarsal  bones. 

Advmi. — The  moTements  of  the  meta- 
taml  bones  upon  the  tarsal,  and  apon  each 
other  are  very  slight ;  they  are  such  only 
ta  contribute  to -the  strength  of  the  foot 
by  permitting  of  a  certain  d^ree  of  yield- 
iiffi  to  opposing  forces. 


i[  the  wle  of  the  f 


] .  The  M  aids.    3.  ' 
aid  liguncDl.    0.  Tbi 


*  The  linmenti  of  the 


tar  llHUWDt  of  the  mttAtaTSD-phBlBn^eal  KFtifulAtion  of  the  p 
■■me  ligunent  is   Been  upon   the  other  toei,     ]l-  IMsni   ligat 
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Anterior  or  plantar. 
Two  lateral, 
Transyerae. 

The  a$Uerior  or  plantar  UgamaUs  are  thick  and  fibro-cartilaginons, 
and  form  part  of  the  articulating  surfiace  of  the  joint. 

The  lateral  laments  are  short  and  very  strong,  and  situated  on 
each  side  of  the  joints. 

The  tranavene  laments  are  strong  bands,  which  pass  transversely 
between  the  anterior  ligaments. 

The  expansion  of  the  extensor  tendon  supplies  the  place  of  a  dorsal 
ligament. 

Actions. — The  movements  of  the  first  phalanges  upon  the  rounded 
heads  of  the  metatarsal  bones,  are  Jknion^  extension^  adduction  and 
abduction. 

8.  Articulation  of  the  Phalangea, — ^The  ligaments  of  the  phalanges 
are  the  same  as  those  of  the  fingers,  and  have  the  same  disposition ; 
their  actions  are  also  similar.    They  are. 

Anterior  or  plantar, 
Two  lateral. 
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CHAPTER  III. 

ON   THE   MUSCLES. 


Muscles  are  the  moying  organs  of  the  animal  frame  ;  they  conati- 
tute  by  their  size  and  number  the  great  bulk  of  the  body,  upon  which 
they  bestow  form  and  symmetry.  In  the  limbs  they  are  situated 
around  the  bones,  which  they  invest  and  defend,  while  they  form  to 
some  of  the  joints  a  principal  protection.  In  the  trunk  they  are 
spread  out  to  enclose  cavities,  and  constitute  a  defensive  wall  capable 
of  yielding  to  internal  pressure,  and  again  returning  to  its  original 
position. 

Their  colour  presents  the  deep  red  which  is  characteristic  of  flesh, 
and  their  form  is  variously  modified,  to  execute  the  varied  range  of 
movements  which  they  are  required  to  effect. 

Muscle  is  composed  of  a  number  ci  parallel  fibres  placed  side  by 
side,  and  supported  and  held  together  by  a  delicate  web  of  areolar 
tissue ;  so,  tJiat  if  it  were  possible  to  remove  the  muscular  substance, 
we  should  have  remaining  a  beautiful  reticular  frame-work,  possessing 
the  exact  form  and  size  of  the  musde  without  its  colour  and  solidity. 
Towards  the  extremity  of  the  organ  the  muscular  fibre  ceases,  and  the 
areolar  structure  becomes  aggregated  and  modified,  so  as  to  constitute 
those  glistening  fibres  and  cords  by  which  the  muscle  is  tied  to  the 
sm&oe  of  bone,  and  which  are  called  tendons.  Almost  every  muscle 
in  the  body  is  connected  with  bone,  either  by  tendinous  fibres,  or  by 
an  aggregation  of  those  fibres  constituting  a  tendon  ;  and  the  union  is 
BO  fiirai,  that,  under  extreme  violence,  the  bone  itself  rather  breaks 
than  permits  of  the  separation  of  the  tendon  from  its  attachment.  In 
the  broad  muscles  the  tendon  is  spread  so  as  to  form  an  expansion, 
called  aponeurosis  {A^»,  longe  ;  Mt7(«y,*  nervus — a  nerve  widely  spread 
out). 

Muscles  present  various  modifications  in  the  arrangement  of  their 
fibres  in  relation  to  their  tendinous  structure.  Sometimes  they  are 
completely  longitudinal,  and  terminate  at  each  extremity  in  tendon, 
the  entire  muscle  being  fusifoTm  in  its  shape  ;  in  other  situations 
they  are  disposed  like  the  rays  of  a  &n,  converging  to  a  tendinous 
point,  as  the  tempond,  pectoral,  glutei,  &c.,  and  constitute  a  rodiaie 
muscle.  Again,  they  are  penniform^  converging  like  the  plumes  of  a 
pen  to  one  side  of  a  tendon,  which  runs  the  whole  length  of  the 
muscle  as  in  the  peronei ;  or  bipenniform^  converging  to  both  sides  of 

*  The  ancients  named  all  the  white  fibres  of  the  body  nv^a.\  the  term  has 
since  been  limited  to  the  nerves. 
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■ 

the  tendon.  In  other  muBcles  the  fibres  pass  obliquely  from  the 
snrfiEuw  of  a  tendinous  expansion  spread  out  on  one  side,  to  Uiat  of  an- 
other extended  on  the  opposite  side,  as  in  the  semi-membianosas  ;  or, 
they  are  composed  of  penniform  or  bipenniform  &8ciculi  as  in  the  del- 
toid, and  constitute  a  compound  muscle. 

The  nomenclature  of  the  muscles  is  defectire  and  confused,  and  is 
generally  derived  from  some  prominent  character  which  each  muscle 
presents  ;  thus,  some  are  named  fix>m  their  situation,  as  the  tibialis, 
peroneus  ;  others  from  their  uses,  as  the  flexors,  extensors,  adductors, 
abductors,  levators,  tensors,  &c.  Some  again  firom  their  form,  as  the 
trapezius,  triangularis,  deltoid,  &c. ;  and  others  from  their  direction, 
as  the  rectus,  obliquus,  transyersalis,  &c  Certain  muscles  have  re- 
ceived names  expressive  of  their  attachments,  as  the  stemo-mastoid, 
stemo-hyoid,  &c. ;  and  others,  of  their  divisions,  as  the  bicepa,  triceps, 
digastricus,  complexus,  &c. 

In  the  description  of  a  muscle  we  express  its  attachment  by  the 
words  ^origin"  and  ^insertion  ;*'  the  term  or^fin  is  generally  applied  to 
the  more  fixed  or  central  attachment,  or  to  the  point  towards  which 
the  motion  is  directed,  while  insertion  is  assigned  to  the  more  movable 
point,  or  to  that  most  distant  from  the  centre ;  but  there  are  many 
exceptions  to  this  principle,  and  as  many  muscles  pull  equally  by 
both  extremities,  the  use  of  such  terms  must  be  regarded  as  purely 
arbitrary. 

In  structure,  muscle  is  composed  of  bundles  of  fibres  of  variable  size 
called  fasciculi,  which  are  enclosed  in  a  cellular  membranous  invest- 
ment or  sheath,  and  the  latter  is  continuous  with  the  cellular  frame- 
work of  the  fibres.  Each/ctadculus  is  composed  ci  a  number  of  smaller 
bundles,  and  these  of  singles  fibres,  which,  firom  their  minute  size  and 
independent  appearance,  have  been  distinguished  by  the  name  of  ulti- 
mate fibres.  The  uliinuUeJUtre  is  found  by  micioscopic  investigation 
to  be  itself  a  &Bciculus  (ultimate  fiisdculus),  made  up  of  a  number  of 
uUimaie  fbrils  enclosed  in  a  delicate  sheath  or  myolemma.*  Two 
kinds  of  ultimate  muscular  fibre  exist  in  the  animal  economy  ;  viz., 
that  of  voluntary  or  animid  life,  and  that  of  involuntaiy  or  oiganic 
life.  » 

The  fdtimaie  fibre  of  animal  life  is  known  by  its  siae,  by  its  uni- 
formity of  calibre,  and  especially  by  the  very  beautiful  transverse 
markings  which  occur  at  short  and  regular  distances  throughout  its 
whole  extent.  It  also  presents  other  markings  or  striae,  having  a 
longitudinal  direction,  which  indicate  the  existence  of  fibrUlse  witibin 

*  In  the  summer  of  1836,  while  en^;aged  with  Dr.  Jones  Quain  in  the  exami- 
nation of  the  animal  tissues  with  a  smmie  dissecting  microscope,  constructed 
by  Powell,  I  first  saw  that  the  ultimate  fibre  of  musde  was  invested  by  a  proper 
sheatib,  for  which  I  proposed  the  term  "  Myolemma;"  a  term  whicn  was 
adopted  by  Dr.  Quain  in  the  fourth  edition  of  his  "  Elements  of  Anatomy." 
We  at  that  time  believed  that  the  transverse  folding  of  that  sheath  gave  rise  to 
the  appearance  of  transverse  striee,  an  opinion  which  subsequent  examinations 
proved  to  be  incorrect.  Mr.  Bowman  employs  the  term  "  Sarcolemma,"  as 
synonymous  with  Myolemma. 


ultimate  fibreaare  polygonal  in  jhspe, 
[fig. 77]&ominulual pressure.  Thej 


ample,  the  avem^  diameter  of  Che 

ultimata  fibre  in  the  human  female 

IB  7^3,  white  that  of  ihe  male  ia 

-g^.    the  average  of    bath   being 

^nT-      '^^^  largest  fibrea  are  met 

with  !□  fiefaei,  in  which  animalt 

tbey  areisge  -g^ ;  the  Dezt  laigeat 

are  found  in  man,  while  in  o^er 

classes  they  range  in  the  following  order  :- 

,tii  mammalia,^!  birda  jir- 

The  aitinuiie  JUiriU  of  ajiimal  life,  according  to  Mr.  Bowman,  are 
beaded  filaments  con&iating  of  a  regnlar  anccesHOn  of  aegmenta  and 
constricliong,  the  latter  being  narrower  than  the  former,  and  the  Com- 
panent  snbstance  probably  lets  dense. 

An  ultimate  fibre  conaiata  of  a  bundle  of  theae  fibiita,  which  are  ao 
diapoaed  that  all  the  aegmenta  and  all  the  conatrictiona  correspond,  and 
in  this  manner  gire  riae  to  the  alternate  light  and  dark  linea  of  the 
The  fibril*  are  connected  together  with  YB17  dif- 


inaecta  ^^  ;   reptUea 


ferent  degrees  of  doseuesi  in  difierent  e 
slightly  adherent,  and  distinct  Ion- 
gitodinal  line*  of  jnnction  may  be 
olwerved  between  Uiem  they  alio 
•epamte  lery  eaaily  when  mace- 
rated for  some  tune.  Beudee  the 
more  utual  separation  of  the  nlti 
mate  fibre  mto  fibrJa,  it  breake 
when  atretcbed,  into  tranaverae 
tectiona  [fig  78  ]  corresponding 
with  the  dark  hne  of  the  atnse, 
and  cotuequcntly  with  the  constnc- 
lion*  of  the  fibnllm  When  thia 
dineion  occun  with  the  greateat 


a  they  an  bat 


Bowman  Eaq     Froni  ti 


lent*  of  Volunbuy  Hude     Bj  U  m 

of  the  bkcept,  copied  from  tlie  iQin* 
his  flgtiTc  the  pgl^gonil  farm  of  the 

Tear.  Batting  inio  duet,  in  the  tUree- 


leS  '     •raucTUKK  or  >tuacL& 

bdlilf,  the  longiludinal  liaei  are  iodiitinct,  or  taicely  perceptible. 
"  In  fact,"  Biyi  Mr.  Bowmsn,  "  the  primitiTB  &icicaliu  seems  to  eon- 
■ist  of  primitive  component  s^raenta  or  panicles,  snanged  so  u  to 
fonn,  in  one  sense,  fibrilln,  and  in  snother  sense,*di>cs  ;  and  which  of 
these  Iw»  may  happen  to  present  itself  to  the  obserrer,  will  depend 
on  the  smouat  tl  sdhesion,  endways  oc  tidewsys,  existing  betveen 
the  segments.  Generally,  in  a  recent  btcieulus,  there  ore  transvcne 
■true,  shewing  diriiiona  into  discs,  and  loDgiludiiial  striae,  marking 
its  composition  by  Gbrillfe." 

Mr.  Barman  has  obseired  that  in  the  substance  of  the  ultimate 
fibre  there  exist  minute  "  oral  oi  ciiculu  discs,  frequently  concave  on 
one  oc  both  snriaces,  aiid  containing,  somewhere  near  the  centre,  one, 
two,  oc  three  minute  dots  or  grannks."  OccaaoDally  Ibey  are  seen  (o 
present  irregularities  of  form,  which  Mr.  Bowman  is  inclined  to  q^ard 
tu  accidental.  They  ara  tiloaCed  between,  and  are  connected  with 
the  fibrils,  and  are  distributed  in  pretty  equal  uumbecs  through  the 
fibre.  These  corpuscles  an  the  nuclei  of  the  nucleated  cells  from 
whidi  ike  muKDlar  fibre  was  originally  developed.  -  From  observing, 
•  however,  that  deir  "absolute  numher 

Fig.  79'  is  far  greater  in  the  adult  Chan  in  the 

fatus,  while  their  nnmber,  relatively  to 
the  bulk  of  the  &Bdculi,  at  these  two 
epochs,  remains  nearlj"  the  same,"  Mr. 
Bowman  regards  it  as  cerlain,  that 
•*  during  development,  and  subsequent- 
ly, a  farther  and  succeiure  depout  of 
corpuscles"  takes  place.  The  corpni- 
clet  are  brought  into  view  only  when 
the  muscular  libn  is  acted  upon  by  a 
solution  of  "one  of  the  milder  bcks, 
aa  the  citric." 

Accordmg  to  my  own  inveMiga-  • 
tions,t  the  ultimate  fibril  of  animal  life  is  cylindrical  whefi  isolaled, 
and  probably  polygonal  from  pressnie  when  forming  port  of  an  ulti- 
diate  fibre  or  fiucicolna.  It  measures  in  diamsler  ^flijn  of  an  inch, 
■nd  is  composed  of  B  sucCBidOD  of  cells  connected  .by  their  flat  mr- 
faces.  The  cells  are  filled  with  a  transparent  snbttance,  which  I 
'  have  termed  ms/oliae.  The  myoline  difiers  in  denuty  in  different 
cells,  and  from  this  circumstsnce  bestows  a  peculiarity  of  character 
on  cectun  of  tha  cells ;  for  example,  when  a  fibril  in  its  passive 
slate  is  eiammed,  there  will  be  seen  a  series  of  dark  oblonf  bodies ' 
separated  by  hght  spaces  -of  equal  length  ;  now  tbe  dock  bodies  are 


lections  of  freah  liumui  muscle,  prepsied  wi 
rtaer  of  the  eminent  opcidui,  Mr.  Powell. 
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each   composed   of   a    pair    of   cells  *     ^-  so  * 

containing  the  densest  form  of  myo- 
line,  and  are  hence  highly  refi^ 
tiTe  while  the  transparent  spaces 
are  constituted  by  a  pair  of  cells  con- 
taining a  more  fluid  myoline.  When 
the  fibrils  are  collected  together  so  as 
to  form  an  ultimate  fibre  or  jGuciculus, 
the  appearance  of  the  cell  is  altered; 
those  which  look  dark  in  the  single 
fibril,  that  is,  the  most  refiractive,  being 
ranged  side  by  side,  constitute  the 
bright  band ;  while  the  transparent 
cells  of  the  single  fibril  are  the  shaded 
stria  of  the  fibre. 

When  the  ultimate  fibril  is  yery 
much  stretched,  the  two  highly  re- 
firactive  cells  appear  each  to  be  d<mble ;  « 

while  the  transparent  space  is  evidently  composed  of  four  cells. 

The  ultmuU&Jibre  of  organic  li/k  [fig.  81,  D,  b]  is  a  simple  homo- 
geneouB  filament,  much  snialler  than  the  fibre  of  animal  life,  flat,  and 
without  transYerse  markings.  Besides  these  characters  there  may 
generally  be  seen  a  dark  line  or  several  dark  points  in  its  interior,  and 
not  unfrequently  the  entire  fibre  appears  enlaiged  at  iir^fular  dis- 
tances. These  appearances  are  due  to  the  presence  of  the  unobli- 
terated  nuclei  of  cells  firom  which  the  fibre  was  originally  developed. 
The  ISbres  of  oiganic  life  are  collected  into  fasciculi  of  various  size  and 
are  held  together  by  dark  nuclear  fibres  similar  to  those  which  bind 
the  fasciculi  of  fibrous  tissue  (p.  114). 

The  devdopmtnt  of  mu^tular  fibre  is  effected  by  means  of  the 
formation  of  nucleated  cells  out  of  an  original  blastema,  and  the  con- 
'  version  of  ^hose  cells,  by  a  process  already  described  (p.  5)  into  the 
tubuli  of  ultimate  fibres,  while  their  contents,  by  a  subsequent  de- 
velopmental action  are  transformed  into  ultimate  fibrils.    According 

*  Structure  of  the  ultimate  muscular  fibril  and  fibre  of  animal  life; 
A.  An  ultimate  nAucular  fibril  in  ihe  state  of  partial  contraction. 
b'.  a  similar  fibril  in  the  state  of  ordinary  relaxation.    This  fibril  measured 
I     1       of  an  inch  in  diameter. 

c.  A  simtlar  fibrfl  pat  upon  the  stretch,  and  measuring    ^ii       of  an  inch  in 

diameter. 

D.  Plan  of  a  portion  of  an  ultimate  fibre,  shewing  the  manner  in  which  the 
transverse  striae  are  produced  by  the  collocation  of  the  fibrils. 

Nos.  1,  1.  Thepair  of  highly-refractive  cells;  they  form  Uie  dark  parts  of  the 
sttffle  fibrils,  but  the  bright  parts  of  the  fibre  d.  In  the  stretched  fibril  c,«ach 
eeuhas  the  appearance  of  bemg  double.  S,  2.  The  pair  of  less  refractive  cells, 
light  in  the  single  fibrils,  but  torming  the  shaded  stria  in  d.  tkt  transverse 
septum  between  these  ceUs  is  very  conspicuous ;  and  in  c  two  other  septa  are 
seen  to  exist,  making  the  number  of  transparent  cells  four.  In  d,  the  tier  of 
ceUs  immediately  above  the  dark  tier  is  partially  illumined  from  the  obliquity  of 
the  light. 
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to  this  yiew  the  cell  membraDes  constitute  the  myolemma,  and  the 
contents  of  the  cell  are  a  bkistema  ont  of  which  new  cells  are  formed. 
The  disposition  of  these  latter  cells,  in  the  production  of  fibrilke,  is 
probably  much  more  simple  than  has  hitherto  been  conceived.  In 
the  muscular  fibre  of  organic  life  the  process  would  seem  to  stop 
short  of  the  formation  of  fibrillar,  the  cells  being  accumulated  with- 
out apparent  order.  The  corpuscles,  observed  by  Mr.  Bowman,  in 
foetal  muscle  [fig.  79]  and  the  nodosities  of  organic  fibre  are  obviously 
undereloped  cells  andAuclei. 

Muscles  are  divided  into  two  great  classes,  voluntary  and  involun- 
tary, to  which  may  be  added  as  an  intermediate  and  connecting  fink, 
the  muscle  of  the  vascular  system,  the  heart 

The  volufUaiy,  or  system  of  cmimal  life,  is  developed  from  the  ex- 
ternal or  serous  layer  of  the  germinal  membrane,  and  comprehends  the 
whole  of  the  muscles  of  the  lunbs  and  of  the  trunk.  The  involmUary 
or  organic  syfiem  is  developed  firom  the  internal  or  mucous  layer,  and 
constitutes  the  thin  muscular  structure  of  the  intestinal  canal,  bladder, 
and  internal  organs  of  generation.  At  the  commenconent  of  the  ali- 
mentary canal  in  the  oesophagus,  and  near  its  teimination  in  the 
rectum,  the  muscular  coat  is  formed  by  a  blending  of  the  fibres  of  both 
classes.  The  heart  is  developed  firom  the  middle,  Or  vascular  layer  of 
the  germinal  membrane ;  and  although  involuntary  in  its  action,  is 

*  A.  A  muscular  fibre  of  animal  life  encloflcd  in  its  myolemma ;  the  trans- 
verse and  long:itudhiaI  striee  are  seen. 

B.  An  ultimate  fibril  of  muscular  fibre  of  animal  life,  according  to  Mr.  Bow- 
man. 

c.  A  muscular  fibre  of  animal  life,  similar  to  a,  but  more  higUy  magnified. 
Its  myolemma  is  so  thin  and  transparent  as  to  permit  the  ultimate  fibrib  to  be 
seen  through.  The  true  nature  of  the  longitudhnal  striae  is  seen  in  this  fibfe, 
as  well  as  the  mode  of  formation  of  the  transverse  striee. 
^  D.  A  muscular  fibre  of  organic  life  from  the  urinary  bladder,  magnified  6M 
times,  linear  measure.    Two  of  the  nuclei  are  seen. 

■.  A  muscular  fibre  of  organic  life,  from  the  stomach,  magnified  600  times. 
The  diameter  of  this  and  of  the  preceding  fibre,  midway  between  the  nuclei, 

was  'rrrre  ^f  <^  inch. 
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composed  of  ultiniate  fibres  having  the  tEansyene  striss  of  the  muscle 
of  animal  life. 

The  muscles  may  be  arranged  in  conformity  with  the  general  divi- 
sion of  the  body  into, — 1.  Those  of  the  head  and  neck«  2.  Those  of 
the  trunk.  3.  Those  of  the  upper  extremity.  4.  Those  of  the  lower 
extremity. 

MUSCLES  OF  THE  HEAD  AND  NECK. 

The  muscles  of  the  head  and  neck  admit  of  a  subdivision  into  those 
of  the  head  and  &ce,  and  those  of  the  neck. 

Muscles  of  the  Head  cmd  Face, — These  muscles  may  be  divided 
into  groups  corresponding  with  the  natural  regions  of  the  head  and 
fiice  ;  the  groups  are  eight  in  number,  viz. — 

1.  Cranial  group.  5.  Superior  labial  group. 

2.  Orbital  group.  6.  Inferior  labial  group. 

3.  Ocular  group.  7.  Maxillary  group. 

4.  Nasal  group.  8.  Auricular  group. 

The  muscles  of  each  of  these  groups  may  be  thus  arranged — 

1.  Cranial  fffoup.  Levator  labii  superioris  proprius, 
Occipito-firontalis.  Levator  anguli  oris, 

2.  (h^Ual  group.  Zygomaticus  major, 
.    .       ,    /^  Zygomaticus  mmor. 

Orbicularis  palpebrwiim,  Depressor  Ubu  supeVioris  alaeque 


Corrugator  supercilii. 
Tensor  tarsi. 


nasi. 

6.     Inferior  IcAial  group* 


3.  Ocular  gro^,  .         .       .     - 
Levator  palpebre,  Dep^S^WUnferiorii^ 
RechiB  eupenor,  D^reMor  anguli  orU. 
Kectus  inferior,  t       ^     i  u*-  •  i:.  •    • 
•D^*«    •  *  Levator  kbii  mfienons. 
Kectus  mtemuB, 

B^ctus  extemus,  ».    .^     ... 

ObUquu.  .uperior,  ^-  ^<">^^  ^o-P- 

Obliquus  inferior.  Masseter, 

.     xr     1  Temporalis, 

4.  Nasalgroup,  Bucdnator; 

Pyramidalis  nasi,  Pterj-goideus  extemus, 

Compressor  nasi,  Pterygoideus  intemus.        * 
Dilatator  naris. 

5.  Superior  labial  group,  8.  Auricular  group. 

(Orbicularis  oris),  Attollens  aurem, 

Levator  labii  superioris  alseque    Attrahens  aurem, 

nasi,  Retrahens  aurem. 

*  The  orbicularU.  oris,  firom  encircling^  the  mouth,  belongs  necessarily  to 

both  the  superior  and  inferior  labial  regions ;  it  is  therefore  enclosed  within 
parentheses  m  both. 


«  it  to  be  diaaectcd  by  making  ■ 
don  along  the  vetiex  of  the  head,  fnm  the  tabercte 
on  the  ocdpiUtl  bone  ts  ihe  root  of  the  hdh  ;  uid  a  tecond  incision 
along  the  forehead  and  aronod  the  ode  of  the  head,  to  join  the  two 
eitremities  of  the  preeeding.  DiMect  the  integnment  and  snperficiiJ 
bacis  carefullj  outvards,  beginning  at  the  anterior  angle  of  the  fisp, 
where  the  maicular  fibiei   an   thickcBt,  and   remove  it  altogether. 

Fig.  it.- 


\ 

"  The  ipiiKlet  of  the  hebd  aodfue,    1,  The  front*]  portjop  of  theocdnU- 

ilpebrarum,  vbicb  cooccbIb  the  coTm^uor  lupercilU  and  tcnqor  t*ni.    i 

be  levator  labii  <up«rioru  HlBeque  nui ;  the  ■4ioiiunK  fotdculu*  between 
— K-_  a  .„j  n  ;.  .k-  i.i.i,i  ^ 1  .V.  TiuKle.    g.  'Oh;  ler-i —  '■'■" 


ofthclnpciiiu.    The 


19.  Theitlol. 

[ag  thnuah  Ltq  aponeurotic  piiltej.    X3.  The  tl^lo-trrcjd 

upper  put  of  Ihe  ileraD-miutoid.    36.  The  upper  put 
mufcLe  between  3i  aod  ^  it  the  ipleniiu. 
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This  dissection  requires  care  ;  for  the  mnscle  is  very  thin,  and  without 
attention  would  be  raised  with  the  integument.  There  is  no  deep 
&8cia  on  the  face  and  head,  nor  is  it  required  ;  for  here  the  muscles  are 
closely  applied  against  the  bones  upon  which  they  depend  for  support, 
whilst  in  the  extremities  the  support  is  derived  from  the  dense  layer 
of  fascia  by  which  they  are  invested,  and  which  forms  for  each  a  dis- 
tinct sheadi. 

The  OcciPiTO-FRONTALis  is  a  broad  musculo-aponeurotic  layer, 
which  covers  the  whole  of  the  side  of  the  vertex  of  the  skull,  from  the 
occiput  to  the  eyebrow.  It  arises  by  tendinous  fibres  from  the  outer 
two-thirds  of  the  superior  curved  line  of  the  occipital,  and  from  the 
mastoid  portion  of  ihe  tempond  bone.  Its  insertion  takes  place  by 
means  of  the  blending  of  the  fibres  of  its  anterior  portion  with  those 
of  the  orbicularis  palpebrarum,  corrugator  supercilii,  levator  labii  supe- 
rioris  alaeque  nasi,  and  pyramidalis  nasi.  The  muscle  is  fleshy  in 
front  over  the  frx)ntal  bone  and  behind  over  the  occipital,  the  two  por- 
tions being  connected  by  a  broad  aponeurosis.  The  two  muscles 
together  with  their  aponeurosis  cover  the  whole  of  the  vertex  of  the 
skull,  hence  their  designation  galea  capitis ;  they  are  loosely  adherent 
to  the  pericranium,  but  very  closely  to  the  integument,  particularly 
over  the  forehead. 

HelaOons. — This  muscle  is  in  relation  by  its  extermd  surface  from 
before  backwards,  with  the  frontal  and  supra-orbital  vessels,  the 
supra-orbital  and  fecial  nerve,  the  temporal  vessels  and  nerve,  the 
occipital  vessels  and  nerves,  and  with  the  integument,  to  which  it 
is  very  closely  adherent.  Its  tmder  surface  is  attached  to  the  peri- 
cnmium  by  a  loose  areolar  tissue  which  admits  of  considerable  move- 
ment. 

Action. — To  raise  the  eyebrows,  thereby  throwing  the  integument 
of  the  forehead  into  transverse  wrinkles.  Some  persons  have  the 
power  of  moving  the  entire  scalp  upon  the  pericranium  by  means  of 
these  muscles. 

2.  Orbital  group, — Orbicularis  palpebrarum, 

Corrugator  supercilii, 
Tensor  tarsi. 

Dissection. — The  dissection  of  the  face  is  to  be  effected  by  con- 
tinuing the  longitudinal  incision  of  the  vertex  of  the  previous  dissec- 
tion onwards  to  the  tip  of  the  nose,  and  thence  downwards  to  the 
margin  of  the  upper  lip  ;  then  carry  an  incision  along  the  margin  of 
the  lip  to  the  angle  of  the  mouth,  and  transversely  across  the  &ce  to  the 
angle  of  the  lower  jaw.  Lastly,  divide  the  integument  in  front  of  the 
external  ear  upwards  to  the  transverse  incision  which  was  made  for 
exposing  the  occipito-frontalis.  Dissect  the  integument  and  superfi-^ 
cisd  feucia  carefully  from  the  whole  of  the  region  included  by  these 
incisions,  and  the  present  with  the  two  following  groups  of  muscles 
will  be  brought  into  view. 

The  Orbicularis  Palpebrarum  is  a  sphincter  muscle,  surround- 
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ing  the  orbit  and  eyelids.  It  arises  from  the  internal  angular  process 
of  the  frontal  bone,  from  the  nasal  process  of  the  superior  maxillary, 
and  from  a  short  tendon  (tendo  oculi)  which  extends  between  the 
nasal  process  of  the  superior  maxillary  bone,  and  the  inner  extremities 
of  the  tarsal  cartilages  of  the  eyelids.  The  fibres  encircle  the  orbit 
and  eyelids,  forming  a  broad  and  thin  muscular  plane,  whidi  is  inserted 
into  the  lower  border  of  the  tendo  oculi  and  into  the  nasal  process  of 
the  superior  maxillary  bone.  Upon  the  eyelids  the  fibres  are  thin 
and  pale,  and  possess  an  involuntary  action.  The  tendo  ocali,  in  ad- 
dition to  its  insertion  into  the  nasal  process-  of  the  superior  maxillary 
bone,  sends  a  process  inwards  which  expands  over  the  lachrymal  sac, 
and  is  attached  to  the  ridge  of  the  lachrymal  bone :  this  is  the  reflect- 
ed ^K>neurosis  of  the  tendo  oculi. 

Bdatioms* — ^By  its  superficial  surface  it  is  closely  adherent  to  the 
integument  from  which  it  is  separated  over  the  eyelids  by  a  loose 
areolar  tissue.  By  its  deep  surfaae  it  lies  in  contact  abcne  with  the 
upper  border  of  the  orlnt,  with  the  comigator  supercilii  mascle,  and 
with  the  finontal  and  supra-orbital  vessels  and  supra-orbital  nerve ; 
hdoivo^  with  the  lachrymal  sac,  with  the  origins  of  the  levator  labii 
superioris  alaeque  nasi,  levator  labii  superioris  proprius,  zygomaticos 
major  and  minor  muscles,  and  malar  bone  ;  and  exterwMy  with  the 
temporal  fiiscia.  Upon  the  eyelids  it  is  in  relation  with  the  broad 
tarsal  ligament  and  tarsal  cartilages,  and  by  its  upper  border  gives  at- 
tachment to  the  occipito-firontalis  muscle. 

The  CoRRaoATOR  Supercilu  is  a  small  narrow  and  pointed 
muscle,  situated  immediately  above  the  orbit  and  beneath  the  upper 
segment  of  the  orbicularis  palpebrarum  muscle.  It  arises  from  the 
inner  extremity  of  the  supercilituy  ridge,  and  is  inserted  into  the  unda 
surface  of  the  orbicularis  palpebrarum  at  a  point  corresponding  with 
the  middle  of  the  supercilmry  arch. 

Relations. — By  its  superficial  surface^  with  the  pyramidalis  nasi, 
occipito-frontalis  and  orbicularis  palpebrarum  muscle  ;  and  by  its  deep 
surface^  with  the  supra-orbital  vessels  and  nerve. 

The  Tensor  Tarsi  (Homer^s  *  muscle)  is  a  thin  plane  of  muscular 
fibres,  about  three  lines  in  breadth  and  six  in  length.  It  is  best  dis- 
sected by  separating  the  eyelids  from  the  eye,  and  turning  them  over 
the  nose  without  disturbing  the  tendo  oculi ;  then  dissect  away  the 
small  fold  of  mucous  membrane  called  plica  semilunaris,  and  some 
loose  cellular  tispue  under  which  the  muscle  is  concealed.  It  arisu 
from  the  orbital  sur&ce  of  the  lachrymal  bone,  and  passing  across  the 
lachrymal  sac  divides  into  two  slips,  which  are  inserted  into  the 
lachrymal  canals  as  &r  as  the  puncta. 

Anions. — ^The  palpebral  portion  of  the  orbicularis  acts  involuntarily 
in  closing  the  lids,  and  from  the  greater  curve  of  the  upper  lid,  upon 
that  principally.    The  entire  muscle  acts  as  a  sphincter,  drawing  at 

•  W.  E.  Horaer,  M.D.  Professor  of  Anatomy  in  the  University  of  Pennsyl- 
vania. The  notice  of  this  muscle  is  contained  in  a  work  pubUshed  in  Philadel- 
phia in  1837,  entitled  "  Lessons  in  Practical  Anatomy." 
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the  nine  time,  by  measB  of  iti  ouBoui  attachment,  the  integument  md 
Hda  iawardi  towarde  the  nose.  The  Goimgatorei  luperciLioruin  diBW 
the  eyehrows  downwards  and  inwards,  and  pradnca  the  vertical 
wrinklei  of  the  forehead.  The  fctww  torn,  or  laihrjmal  muiclB, 
draws  the  eitremities  of  the  lachifmai  canals  inwards,  so  as  to  place 
the  punda  in  the  beet  posilian  {or  receiiing  the  tears.  It  seiree  also 
to  keep  the  lids  in  relation  with  the  Bur&ce  of  the  eye,  and  compresses 
the  laduj'mal  sac.  Dr.  Homer  is  acqnainted  with  two  persons  who 
hare  the  volnntary  power  of  drawing  the  lids  mwarda  by  these 
moiclea  so  as  to  bur;  the  puncta  in  the  angle  of  the  eye. 

3.  Ocular  group. — Leratar  patpebm, 
Rectus  superior. 
Rectos  inferior, 
Rectns  inlCTnuB, 
Rectus  eitemas, 
ObliquDS  superior, 
Obliquus  inferior. 


open  the  orbit  (the  calvarium  and  brain  having 
been  removed)  the  &ontal  bone  mnst  bo  sawn  through  at  the  inner 
eitremity  of  the  orbital  ridge  ;  and,  eitemally,  at  its  outer  eitremitr. 
The  roof  of  the  orbit  may  then  be  comminnted  by  a  few  light  blows 
with  the  hammer  ;  a  process  easily  accomplished,  on  account  of  the 


f%.83.* 


muscle,  the  si 

qnfxBled  bvlhe  opttc  nflTve.      11.  Put  of  & 
—  "---is  of  origin.    13.  The  extrenuty  of  cbc  « 

Inea,  formed  ^  the  expan^on  of  ibt  te 
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thinneM  of  the  orbital  plate  of  the  frontal  bone  and  lesser  wing  of  the 
sphenoid.  The  superciliary  portion  of  the  orbit  may  now  be  driren 
forwards  by  a  smart  blow,  and  the  external  angular  process  and  ex- 
ternal wall  of  the  orbit  outwards  in  the  same  manner ;  the  broken 
fiagments  of  the  roof  of  the  orbit  should  then  be  remoyed.  By  this 
means  the  periosteum  will  be  exposed  unbroken  and  undisturbed. 
Remove  the  periosteum  from  the  whole  of  the  upper  sur&ce  of  the 
exposed  orbit,  and  examine  the  parts  beneath. 

The  Levator  Palpxbrs  is  a  long,  thin,  and  triangular  mnsde ; 
situated  in  the  upper  part  of  the  orbit  on  the  middle  ^e  ;  it  aritet 
from  the  upper  margin  of  the  optic  foramen,  and  frx>m  the  fibrous 
sheath  of  the  optic  neire,  and  is  imetied  into  the  upper  border  of  the 
superior  tarsal  cartilage. 

Relations, — By  its  tyoper  aurface  with  the  fourth  neire,  the  supra- 
orbital nerve  and  artery,  the  periosteum  of  the  orbit,  and  in  frx>nt  with 
the  inner  surface  of  the  broad  tarsal  ligament.  By  its  under  sutfaoe 
it  rests  upon  the  superior  rectus  muscle,  and  the  globe  of  the  eye  ;  it 
receives  its  nerve  and  artery  by  this  aspect,  and  in  front  is  covered 
for  a  short  distance  by  the  conjunctiva. 

The  Rectus  Superior  (attollens)  arises  from  the  upper  margin  of 
the  optic  foramen,  and  from  the  fibrous  sheath  of  the  optic  nerve,  and 
is  inserted  into  the  upper  surfiioe  of  the  globe  of  the  eye  at  a  point 
some.what  more  than  three  lines  from  the  maigin  of  the  cornea. 

Belations. — By  its  upper  swrfaee  with  the  levator  palpebrse  muscle  ; 
by  the  under  surface  with  the  optic  nerve,  the  ophthalmic  artery  and 
nasal  nerve,  from  which  it  is  separated  by  a  layer  of  fiisda  and  by 
the  adipose  tissue  of  the  orbit,  and  in  frx>nt  with  the  globe  of  the  eye, 
the  tendon  of  the  superior  oblique  muscle  being  interposed. 

The  Rectus  Inferior  (depressor)  arises  from  the  inferior  maigin 
of  the  optic  foramen  by  a  tendon  (ligament  of  Zinn)  which  is  common 
to  it,  the  internal  and  the  external  rectus,  and  from  the  fibrous  sheath 
of  the  optic  nerve  ;  it  is  inserted  into  the  inferior  surface  of  the  globe 
of  the  eye  at  a  little  more  than  two  lines  from  the  margin  of  the 
cornea. 

Relations, — By  its  upper  surface  with  the  optic  nerve,  the  inferior 
oblique  branch  of  the  third  nerve,  the  adipose  tissue  of  the  orbit,  and 
the  under  surface  of  the  globe  of  the  eye.  By  its  under  surface  with 
the  periosteum  of  the  floor  of  the  orbit,  and  with  the  inferior  oblique 
muscle. 

The  Rectus  Internus  (adductor),  the  thickest  and  shortest  of 
the  straight  muscles,  arises  from  the  common  tendon,  and  from  the 
fibrous  sheath  of  the  optic  nerve  ;  and  is  inserted  into  the  inner  sur- 
face of  the  globe  of  the  eye  at  two  lines  from  the  margin  of  the 
cornea. 

RdaHons, — By  its  internal  surface  with  the  optic  nerve,  the  adipose 
tissue  of  the  orbit  and  the  eyebsdl.  By  its  outer  surface  with  the  pe- 
riosteum )>f  the  orbit ;  and  by  its  upper  border  with  the  anterior  and 
posterior  ethmoidal  vessels,  the  nasal  and  supra-trochlear  nerve. 
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The  Rectus  Extsrnus  (abdnctor),  the  longest  of  the  straight 
muscles,  arises  by  two  distinct  heads,  one  from  the  common  tendon, 
the  other  with  the  origin  of  the  superior  rectus  from  the  margin  of 
the  optic  foramen  ;  the  nasal,  third  and  sixth  nerves  passing  between 
its  heads.  It  is  mseried  into  the  outer  surface  of  the  globe  of  the  eye 
at  a  little  more  thsm  two  lines  from  the  margin  of  the  cornea. 

Rdaiions. — By  its  intemal  surface  with  the  third,  the  nasal,  the 
sixth,  and  the  optic  nerve,  the  ciliary  ganglion  and  nerves,  the  oph- 
thalmic artery  and  vein,  the  adipose  tissue  of  the  orbit,  the  inferior 
oblique  muscle,  smd  the  eyeball.  By  its  exterruU  surface  with  the  pe- 
riosteum of  the  orbit ;  and  by  the  upper  border  with  the  lachrymal 
vessels  and  nerve  and  the  lachrymal  gland. 

The  recti  muscles  present  several  characters  which  are  common  to 
b}1  ;  thus,  they  are  thin,  have  each  the  form  of  an  isosceles  triangle, 
bear  the  same  relation  to  the  globe  of  the  eye,  and  are  inserted  in  a 
similar  manner  into  the  sclerotica,  at  about  two  lines  from  the  circum- 
ference of  the  cornea.  The  points  of  difference  relate  to  thickness  and 
length  ;  the  intemal  rectus  is  the  thickest  and  shortest,  the  external 
rectus  the  longest  of  the  four,  and  the  superior  rectus  the  most  thin. 
The  insertion  of  the  four  recti  muscles  into  the  globe  of  the  eye  forms 
a  tendinous  expansion,  which  is  continued  as  far  as  the  margin  of  the 
cornea,  and  is  called  the  tunica  albuginea. 

The  Obliquus  Superior  (trochlearis)  is  a  fusiform  muscle  arising 
from  the  margin  of  the  optic  foramen,  and  from  the  fibrous  sheath  of 
the  optic  nerve  ;  it  passes  forwards  to  the  pulley  beneath  the  iiitei^al 
angular  process  of  the  frontal  bone  ;  its  tendon  is  then  reflected  be- 
neath the  superior  rectus  muscle,  to  the  outer  and  posterior  part  of  the 
globe  of  the  eye,  where  it  is  inserted  into  the'  sderotic  coat,  near  the 
entrance  of  the  optic  nerve.  The  tendon  is  surrounded  by  a  synovial 
membrane,  while  passing  through  the  cartilaginous  pulley. 

Rdaiions. — By  its  superior  surface  with  the  fourth  nerve,  the  supra- 
trochlear nerve,  and  with  the  periosteum  of  the  orbit.     By  the  in- 
ferior surface  with  the  adipose  tissue  of  the  orbit,  the  upper  border  of 
the  internal  rectus  and  the  vessels  and  nerves  in  relation  with  that 
border. 

The  Obliquus  Inferior,  a  thin  and  narrow  muscle,  arises  from 
the  inner  margin  of  the  superior  maxillary  bone,  immediately  external 
to  the  lachrymal  groove,  and  passes  beneath  the  inferior  rectus,  to  be 
inaefied  into  the  outer  and  posterior  part  of  the  eyeball,  at  about  two 
lines  ftt)m  the  entrance  of  the  optic  nerve. 

Relations, — By  its  superior  surface  with  the  inferior  rectus  muscle 
and  with  the  eyeball ;  and  by  the  inferior  surface  with  the  perios^ 
teum  of  the  floor  of  the  orbit,  and  the  external  rectus  muscle. 

According  to  Mr.  Ferrall*  the  muscles  of  the  orbit  are  separated 
from  the  globe  of  the  eyeball  and  from  the  structures  immediately 
surrounding  the  optic  nerve,  by  a  distinct  fascia,  which  is  continuous 

*  In  a  paper  read  before  the  Royal  Society,  on  the  lOth  of  June,  1841. 
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with  the  broad  tarsal  ligament  and  with  the  tarsal  cartilages.  Thia 
fiuda  the  author  terms,  the  tuMtca  vaginalis  oetdi^'*  it  is  pierced  ante- 
riorly for  the  passage  of  the  six  orbital  muscles,  by  six  openings 
through  which  the  tendons  of  the  muscles  play  as  through  pulleya. 
The  use  assigned  to  it  by  Mr.  Ferrall  is  to  protect  the  eyeball  from 
the  pressure  of  its  muscles  during  their  action.  By  means  of  thia 
structure  the  recti  muscles  are  enabled  to  impress  a  rotatory  movement 
upon  the  eyeball ;  and  in  animals  provided  with  a  retractor  musde, 
they  also  act  as  antagonists  to  its  action. 

Actions, — The  levator  palpebrsB  raises  the  upper  eyelid.  The  four 
recti,  acting  singly,  pull  the  eyeball  in  the  four  directions  ;  upwards, 
downwards,  in^^uds,  and  outwards.  Acting  by  pairs,  they  cany  the 
eyeball  in  the  diagonal  of  these  directions,  viz.  upwards  and  inwiards, 
upwards  and  outwurds,  downwards  and  inwards,  or  downwards  and 
outwards.  Acting  all  together,  they  directly  retract  the  globe  within 
the  orbit  The  superior  oblique  muscle,  acting  alone,  rolls  the  globe 
inwards  and  forwards,  and  carries  the  pupil  outwards  and  downwards 
to  the  lower  and  outer  angle  of  the  orbit.  The  inferior  oblique,  act- 
ing alone,  rolls  the  globe  outwards  and  backwards,  and  carries  the 
pupil  outwards  and  upwards  to  the  upper  and  outer  angle  of  the  eye. 
Both  muscles  acting  together,  draw  the  eyeball  forwards,  and  give  ihe 
pupil  that  slight  degree  of  eversion  wluch  enables  it  to  admit  the 
largest  field  of  vision. 

4.  Nasal  Group, — Pyramidalis  nasi. 

Compressor  nasi. 
Dilatator  naris. 

The  Pyramidalis  Nasi  is  a  small  pyramidal  slip  of  muscular 
fibres  sent  downwards  upon  the  bridge  of  the  nose  by  the  occipito- 
frontalis.  It  is  inserted  into  the  tendinous  expansion  of  the  compres- 
sores  nasi. 

Relations* — By  its  uj^)er  surface  with  the  int^fument ;  by  its  under 
surface  with  the  periosteum  of  the  frontal  and  nasal  bone.  Its  outer 
border  corresponds  with  the  edge  of  the  orbicularis  palpebrarum,  and 
its  inner  border  with  its  fellow,  from  which  it  is  separated  by  a  slight 
interval. 

The  Compressor  Nasi  is  a  thin  and  triangular  muscle  ;  it  arises 
by  its  apex  from  the  canine  fossa  of  the  superior  maxillary  bone,  and 
spreads  out  upon  the  side  of  the  nose  into  a  thin  tendinous  ex- 
pansion, which  is  continuous  across  its  ridge  with  the  muscle  of  the 
opposite  side. 

ReUxtions. — By  its  superficial  surface  with  the  levator  labii  supe- 
rioris  proprius,  the  levator  labii  superioris  al  aequo  nasi,  and  the  inte- 
gument ;  by  its  deep  surface  with  the  superior  maxillary  and  nasal 
bone,  and  with  the  alar  and  lateral  cartilages  of  the  nose. 

*  This  fascia  was  first  described  by  Mr.  Dalrymple  in  his  work  on  the  "  Ana- 
tomy of  the  Human  Eye."  18.34. 
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The  Dilatator  Naris  is  a  thin  and  indistinct  muscular  apparatus 
expanded  upon  the  ala  of  the  nostril,  and  consisting  of  an  anterior  and 
a  posterior  slip.  The  anterior  slip  (levator  proprius  alse  nasi  anterior) 
extends  between  the  lateral  and  alar  cartilage  at  about  midway  be- 
tween the  tip  and  the  attached  margin  of  the  nose.  The  posterior 
slip  (leTator  proprius  alae  nasi  posterior)  is  attached  above  to  the 
margin  of  the  nasal  process  of  the  superior  maxillary  bone,  and  below 
to  the  small  cartilages  of  the  ala  nasi.  These  muscles  are  difficult  of 
dissection  from  the  close  adherence  of  the  integument  to  the  nasal  car- 
tilages. 

Actions. — The  pyramidalis  nasi,  as  a  point  of  attachment  of  the 
ocdpito-frontalis,  assists  that  muscle  in  its  action :  it  also  draws  down 
the  inner  angle  of  the  eyebrow,  and  by  its  insertion  fixes  the  aponeu- 
rosis of  the  compressores  nasi.  The  oompressores  nasi  appear  to  act  in 
expanding  rather  than  in  compressing  the  nares  ;  hence  probably  the 
compressed  state  of  the  nares  from  paralysis  of  these  muscles  in  the 
last  moments  of  life,  or  in  compression  of  the  brain.  The  use  of  the 
dilatator  naris  is  expressed  in  its  name. 

5.  SuperioT  LahMi  Grovip,  — Orbicularis  oris, 

Levator  labii  superioris  alaeque  nasi. 

Levator  labii  superioris  proprius, 

Levator  anguli  oris, 

Zygomaticus  major, 

Zygomaticus  minor. 

Depressor  labii  superioris  alsque  nasi. 

The  Orbicularis  Oris  is  a  sphincter  muscle,  completely  surround- 
ing the  mouth,  and  possessing  consequently  neither  origin  nor  inser- 
tion. It  is  composed  of  two  thick  semicircular  planes  of  fibres,  which 
embrace  the  rima  of  the  mouth,  and  interlace  at  their  extremities, 
where  they  are  continuous  with  the  fibres  of  the  buccinator,  and  of 
the  other  muscles  connected  with  the  angle  of  the  mouth.  The  upper 
segment  is  attached  by  means  of  a  small  muscular  fiuciculus  (naso- 
labialis)  to  the  columna  of  the  nose  ;  and  other  fesciculi  connected 
with  both  segments  and  attached  to  the  maxillary  bones  are  termed 
"accessoiii." 

BdatMmt, — By  its  tuperfiaal  surface  with  the  integument  of  the 
lips  with  which  it  is  closely  connected.  By  its  deep  surface  with  the 
mucous  membrane  of  the  mouth,  the  labial  glands  and  coronary  arteries 
being  interposed.  By  its  drcumferenoe  with  the  numerous  muscles 
which  move  the  lips,  and  by  the  inner  border  with  the  mucous  mem- 
brane of  the  rima  of  the  mouth. 

The  Levator  Labh  Superioris  ALiBQUE  Nasi  is  a  thin  trian- 
gular muscle  ;  it  arises  from  the  upper  part  of  the  nasal  process  of  the 
superior  maxillary  bone  ;  and,  becoming  broader  as  it  descends,  is  in- 
seried  by  two  distinct  portions  into  the  ala  of  the  nose  and  upper  lip. 

Bda&ons. — By  its  superficial  surface  with  a  part  of  the  orbicularis 
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palpebiamm  muscle,  the  fecial  artery,  and  the  integument.  By  its 
deqD  tutfaoe  with  the  superior  maxillary  bone,  compressor  nasi,  alar 
cartilage,  and  with  a  muscular  fasciculus  attached  only  to  the  bone, 
and  thence  called  musculus  anomalus. 

The  Levator  Labh  Supbrioris  Pboprius  is  a  thin  quadrilateral 
muscle :  it  ariaea  from  the  lower  border  of  the  orbit,  and  passing  ob- 
liquely downwards  and  inwards,  is  inaerted  into  the  integument  of  the 
upper  lip  ;  its  deep  fibres  being  blended  with  those  of  the  orbicularis. 

RdaHons, — By  its  tuperfickd  surface  with  the  lower  segment  of  the 
orbicularis  palpebrarum,  with  the  faasl  artery,  and  with  the  integu- 
ment By  its  deep  surface  with  the  origins  of  the  compressor  nasi  and 
levator  anguli  oris  muscle,  and  with  the  infirarorbital  artery  and  nerve. 

The  Lbvator  Anguli  Oris  ariaea  from  the  canine  fossa  of  the 
superior  maxillary  bone,  and  passes  outwards  to  be  inaerted  into  the 
angle  of  the  mouth,  intermingling  its  fibres  with  those  of  the  orbicu- 
laris, zygomatici,  and  depressor  anguli  oris. 

Rdationa. — By  its  superficial  surface  with  the  levator  labii  supe- 
rioris  proprius,  the  branches  of  the  infirarorbital  artery  and  nerve,  and 
inferiorly  with  the  integument.  By  its  deep  surface  with  the  superior 
maxiUaiy  bone  and  buccinator  muscle. 

The  Zygomatic  muscles  are  two  slender  fisuciculi  of  fibres  which 
arise  from;  the  malar  bone,  and  are  inserted  into  the  angle  of  the  mouth, 
where  they  are  continuous  with  the  other  muscles  attached  to  ^s 
part.  The  zygomaticus  minor  is  situated  in  front  of  the  major,  and  is 
continuous  at  its  insertion  with  the  levator  labii  superioris  proprius  ; 
it  is  not  unfrequently  wanting. 

Rdaiums, — The  zygomaticus  fftq^  muscle  is  in  relation  by  its  super- 
ficial surface  with  the  lower  segment  of  the  orbicularis  palpebrarum 
above,  and  the  fat  of  the  cheek  and  integument  for  the  rest  of  its  ex- 
tent. By  its  deep  surface  with  the  malar  bone,  the  masseter,  and  buc- 
cinator muscle,  and  the  fiu:ial  vessels.  The  sygomaticus  minor  being 
in  front  of  the  major,  has  no  relation  with  the  nuAseter  musde,  while 
inferiorly  it  rests  upon  the  levator  anguli  oris. 

The  Depressor  Labu  Superioris  Aljsque  Nasi  (myrtiformis) 
is  seen  by  drawing  upwards  the  upper  lip,  and  raising  the  mucous 
membrane.  It  is  a  small  oval  slip  of  muscle,  situated  on  each  side  of 
the  firsBnum,  arising  bom  the  incisive  fossa,  and  passing  upwards  to  be 
inserted  into  the  upper  lip  and  into  the  ala  and  columna  of  the  nose. 
This  muscle  is  continuous  by  its  outer  border  with  the  edge  of  the 
compressor  nasi. 

BelcUions, — By  its  superficial  surface  with  the  mucous  membruie  of 
the  mouth,  the  orbicularis  oris  and  levator  labii  superioris  alseque  nasi 
muscle  ;  and  by  its  deep  surface  with  the  superior  maxillary  bone. 

Actions, — The  orbicularis  oris  produces  the  direct  closure  of  the  lips 
by  means  of  its  continuity  at  the  angles  of  the  mouth,  with  the  fibres 
of  the  buccinator.  When  acting  singly  in  the  forcible  closure  of  the 
mouth,  the  integument  is  thrown  into  wrinkles  in  consequence  of  its 
firm  connection  with  the  surface  of  the  muscle.     The  levator  labii 
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snperioris  abeqne  nasi  lifts  the  upper  lip  with  the  ala  of  the  nose,  and 
expands  the  opening  of  the  nares.  The  depressor  labii  superioris 
alaeque  nasi  is  the  antagonist  to  this  muscle,  drawing  the  upper  lip  and 
ala  of  the  nose  downwards,  and  contracting  the  opening  of  the  nares. 
The  levator  labii  superioris  proprius  is  the  proper  elevator  of  the  upper 
lip  ;  acting  singly,  it  draws  the  lip  a  little  to  one  side.  The  levator 
anguli  oris  lifts  the  angle  of  the  mouth  and  draws  it  inwards,  while 
the  zygomatic  pull  it  upwards  and  outwards,  as  in  laughing. 

6.  Inferior  Lainal  Group. — Depressor  labii  inferioris. 

Depressor  anguli  oris, 
Levator  labii  inferioris. 

Diaaection- — To  dissect  the  inferior  labial  region  continue  the 
vertical  section  from  tha  margin  of  the  lower  lip  to  the  point  of  the 
chin.  Then  carry  an  incision  along  the  maigin  of  the  lower  jaw  to  it» 
angle.  Dissect  off  the  integument  and  superficial  fascia  from  the 
whole  of  this  sur&ce,  and  the  muscles  of  the  inferior  labial  region  will 
be  exposed. 

The  Depressor  labii  inferioris  (quadratus  menti)  ariae»  from 
the  oblique  line  by  the  side  of  the  symphysis  of  the  lower  jaw,  and 
passing  upwards  and  inwards  is  inserted  into  the  orbicularis  muscle 
and  integument  of  the  lower  lip. 

Rdaiions. — By  its  superficial  mrfaee  with  the  platysma  myoides, 
part-  of  the  depressor  anguli  oris,  and  with  the  integument  of  the  chin 
with  which  it  is  closely  connected.  By  the  deep  suffaoe  with  the  le- 
vator labii  inferioris,  the  labial  glands  and  mucous  membrane  of  the 
lower  lip,  and  with  the  mental  nerve  and  artery. 

The  Depressor  anguli  oris  (triangularis  oris)  is  a  triangular 
plane  of  muscle  arising  by  a  broad  base  from  the  external  oblique 
ridge  of  the  lower  Jaw,  and  inserted  by  its  apex  into  the  angle  of  the 
mouth,  where  it  is  continuous  with  the  levator  anguli  oris  and  zygo- 
maticus  major.  * 

Relations. — By  its  superficial  surface  with  the  integument ;  and  by 
its  deep  sufface  with  the  depressor  labii  inferioris,  the  buccinator  and 
the  branches  of  the  mental  nerve  and  artery. 

The  Levator  labu  inferioris  (levator  menti)  is  a  small  conical 
slip  of  muscle  arising  from  the  incisive  fossa  of  the  lower  jaw,  and  in- 
serted into  the  integument  of  the  chin.  It  is  in  relation  with 
the  mucous  membrane  of  the  mouth,  with  its  fellow,  and  with  the  de- 
pressor labii  inferioris. 

Actions. — The  depressor  labii  inferioris  draws  the  lower  lip  directly 
downwards,  and  at  the  same  time  a  little  outwards.  The  depressor 
anguli  oris,  from  the  radiate  direction  of  its  fibres,  will  pull  the  angle 
of  the  mouth  either  downwards  and  inwards,  or  downwards  and  out- 
wards, and  be  expressive  of  grief ;  or  acting  with  the  levator  anguli 
oris  uid  zygomaticus  major,  it  will  draw  the  angle  of  the  mouth 
directly  backwards.  The  levator  labii  inferioris  raises  and  protrudes 
the  integument  of  the  chin. 
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TemporalU, 
Buodnator, 

Pterygoideus  extemus, 
Pterjgoidens  interuus. 

Dissection* — ^The  masseter  has  been  already  exposed  by  the  pre- 
ceding dissection. 

The  Massbtbr  (fMcffdcfitu,  t6  chew,)  is  a  short,  thick  and  some- 
times quadrilateral  muscle,  composed  of  two  planes  of  fibres,  super- 
ficial and  deep.  The  superficial  layer  arises  by  a  strong  aponeurosis 
from  the  tuberosity  of  the  superior  maxillary  bone,  the  lower  border 
of  the  malar  bone  and  zygoma,  and  passes  backwards  to  be  inserted 
into  the  ramus  and  angle  of  the  inferior  maxilla.  The  deep  layer 
prises  from  the  posterior  part  of  the  zygoma,  and  passes  forwards,  to 
be  inserted  into  the  upper  half  of  the  ramus.  This  musde  is  tendinous 
and  muscular  in  its  structure. 

JRelaiions, — By  its  external  sufface  with  the  zygomaticus  major  and 
risorius  Santorini  muscle,  the  parotid  gland  and  Stenon^s  duct,  the 
transverse  facial  artery,  the  pes  anserinus  and  the  integument.  By 
its  internal  surface  with  the  temporal  muscle,  the  buccinator,  from 
which  it  is  separated  by  a  mass  of  &t,  and  with  the  ramus  of  the 
lower  jaw,  By  its  posterior  border  with  the  parotid  gland  ;  and  by 
the  anterior  border  with  the  facial  artery  and  yein. 

Dissection. — Make  an  incision  along  the  upper  border  of  the 
zygoma,  for  the  purpose  of  separating  the  temporal  fisiscia  from  its 
attachment.  Then  saw  through  the  zygomatic  process  of  the  malar 
bone,  and  through  the  root  of  the  zygoma,  near  to  the  meatus  audi- 
torius.  Draw  down  the  zygoma,  and  with  it  the  origin  of  the  mas- 
seter,  and  dissect  the  latter  muscle  ain^y  from  the  ramus  and  angle 
of  the  inferior  maxilla.  Now  remove  the  temporal  &scia  from  the 
rest  of  its  attachment,  and  the  whole  of  the  temporal  muscle  wiU  be 
exposed. 

The  TEMPORAL  is  a  broad  and  radiating  muscle  occupying  a  consi- 
derable extent  of  the  side  of  the  head  and  filling  the  temporal  fossa. 
It  is  covered  in  by  a  very  dense  fescia  (temporal  &scia)  which  is 
attached  along  the  temporal  ridge  on  the  side  of  l^e  skull,  extending 
from  the  external  angular  process  of  the  frontal  bone  to  the  mastoid 
portion  of  the  temporal ;  inferiorly,  it  is  connected  to  the  upper  border 
of  the  zygoma.  The  muscle/anses  by  tendinous  fibres  from  the  whole 
length  of  the  temporal  ridge,  and  by  muscular  fibres  from  the  temporal 
fascia  and  entire  surface  of  the  temporal  fopa.  Its  fibres  converge  to 
a  strong  and  narrow  tendon,  whick  is  inserted  into  the  apex  of  the 
coronoid  process,  and  for  some  way  down  upon  its  inner  sur&ce. 

Belations. — By  its  external  surface  with  the  temporal  fescia,  which 
separates  it  from  the  attollens  and  attrahens  aurem  muscle,  tiie  tem- 
poral vessels  and  nerves  ;  and  with  the  zygoma  and  masseter.  By  its 
internal  surface  with  the  bones  forming  the  temporal  fossa,  the  exter- 
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nal  pterygoid  muscle,  a  part  of  the  buccinator,  and  the  internal  maxil- 
lary artery  with  its  deep  temporal  branches. 

By  sawing  through  the  coronoid  process  near  to  its  base,  and  pull- 
ing it  upwards,  together  with  the  temporal  muscle,  which  may  be  dis- 
sected from  the  fossa,  we  obtain  a  view  of  the  entire  extent  of  the 
buccinator  and  of  the  external  pterygoid  muscle. 

The  Buccinator  (dttccoMt,  a  trumpet),  the  trumpeter's  muscle,  arises 
from  the  alveolar  process  of  the  superior  maxillary  and  from  tile  ex- 
ternal oblique  line  of  the  inferior  maxillary  bone,  as  far  forward  as 
the  second  bicuspid  tooth,  and  from  the  pterygo-maxillary  ligament. 
This  ligament  is  the  raphe  of  union  between  the  buccinator  and  supe- 
rior constrictor  muscle,  and  is  attached  by  one  extremity  to  the  hamu- 
lar  process  of  the  internal  pterygoid  plate,  and  by  the  other  to  the 
extremity  of  the  molar  ridge.  The  fibres  of  the  muscle  converge  to- 
wards the  angle  of  the  mouth  where  they  cross  each  other,  the^ 
superior  being  continuous  with  the  inferior  segment  of  the  orbicularis 
oris,  and  the  inferior  with  the  superior  segment.  The  muscle  is  in- 
vested externally  by  a  thin  fascia. 

ReUxtions, — ^By  its  external  surface^  posteriorly  with  a  large  and 
rounded  mass  of  &t,  which  separates  the  muscle  from  the  ramus  of 
the  lower  jaw,  the  temporal,  and  the  masseter ;  anteriorly  with  the 
risorius  Santorini,  the  zygomatici,  the  levator  anguli  oris,  and  the 
depressor  anguli  oris.  It  is  also  in  relation  with  a  part  of  Stenon^s 
duct  which  pierces  it  opposite  the  second  molar  tooth  of  the  upper 
jaw,  with  the  transverse  facial  artery,  the  branches  of  the  facial  and 
buccal  nerve,  and  the  &cial  artery  and  vein.  By  its  internal  surface 
with  the  buccal  glands  and  mucous  membrane  of  the  mouth. 

The  External  pteryooio  is  a  short  and  thick  muscle,  broader  at 
its  origin  than  at  its  insertion.  It  arises  by  two  heads,  one  from  the 
pterygoid  ridge  on  the  greater  ala  of  the  sphenoid  ;  the  other  from  the 
external  pterygoid  plate  and  tuberosity  of  the  palate  bone.  The  fibres 
pass  backwards  to  be  inserted  into  the  neck  of  the  lower  jaw  and  the 
interarticular  fibro-cartilage.  The  internal  maxillary  artery  frequently 
passes  between  the  two  heads  of  this  muscle. 

Melaiions. — By  its  external  surface  with  the  ramus  of  the  lower  jaw, 
the  temporal  muscle,  and  the  internal  maxillary  artery  ;  by  its  internal 
surface  with  the  internal  pterygoid  muscle,  internal  lateral  ligament  of 
the  lower  jaw,  arteria  meningea  media,  and  inferior  maxillary  nerve  ; 
and  by  its  upper  borcler  with  the  muscular  branches  of  the  inferior 
maxillary  nerve  ;  the  internal  maxillary  artery  passes  between  the  two 
heads  of  this  muscle,  and  its  lower  origin  is  pierced  by  the  buccal  nerve. 

The  external  pterygoid  muscle  must  now  be  removed,  the  ramus  of 
the  lower  jaw  sawn  through  its  lower  third,  and  the  head  of  the  bone 
dislocated  from  its  socket  and  withdrawn,  for  the  purpose  of  seeing  the 
pterygoideus  intemus. 

The  Internal  pteryooio  is  a  thick  quadrangular  muscle.  It 
arises  from  the  pterygoid  fossa  and  descends  obliquely  backwards,  to 
be  inserted  into  the  ramus  and  angle  of  the  lower  jaw :  it  resembles 
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the  nmuetet  in  appeanae«  tni  dlivoUoa,  and  wu  named  bj  Winilaw 
the  intemnl  maweter. 

AUiDM; — B7  it*  attmntj  iwfaee  with  the  eitemal  pteijgcud,  tlie 
infedor  muillaiy  nerre  and  ita  bmncho,  the  internal  maiilluy  artery 
and  branchn,  the  intomal  lateral  ligament,  aod  the  nunui  of  the  lower 
jav.  B7  ita  Menal  tvufaa  with  the  tensor  palati,  saperioF  eotistiictar 
and  &<cia  oC  the  pharynx,  and  hf  ita  poilerior  Iwrder  with  the  patmid 


Adiont. — The  maiillarf  muecles  are  the  active  agent)  in  mastica- 
tion, and  fonn  an  appaiatu*  heaQtifully  fitted  for  that  office.  The 
bncdnalor  ciicmnscribea  the  cavity  of  the  mouth,  and  with  the  aid  of 
the  tongue  Iceepa  the  food  under  the  immediate  preaaure  of  the  teeth. 
By  meant  of  ita  connection  with  the  superior  constrictor,  il  shortens 
the  rarity  of  the  pharjni,  from  betbre  hackwarda,  and  be<»me«  an  im- 
portant auiilkty  in  deglutition.  The  temporal,  the  masseter,  and  the 
mtemal  pterygoid  are  the  bmiaing  musclea,  drawing  the  lower  jaw 
againBt  the  upper  with  great  force.  The  two  latter  by  the  obliquity 
of  their  direction,  asaiat  the  external  pterygoid  in  grinding  the  food  by 
carrying  the  laweijsw  forward  npon  the  upper;  the  jaw  being  bronghl 
back  agun  by  the  deep  penian  of  the  masseter  and  posterior  fibres  of 
the  tempoiaL  The  whole  of  theae  muacles.  acting  in  auixeaaion,  pro- 
duce a  rotatory  movement  of  the  teeth  npon  each  other,  which,  with 
the  direct  action  of  the  lower  jaw  againat  the  upper,  elfects  the  proper 
mastication  of  the  (bod. 

8.  AariadaT  Group, — Attol    neaurem 
Retrah  na  auiem 
•  The  two  pterygmd  miucles.    Th   rfgom        arch  and  the  gresttr  pan  ot 

j>teijg<^  origin.    B.  The  interna]  pt^ry^id  mUKle, 
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Dissection* — The  three  raoall  muscles  of  the  ear  may  be  exposed  by- 
removing  a  square  of  integument  from  around  the  auricula.  This 
operation  must  be  performed  with  care,  otherwise  the  muscles, 
which  are  extremely  ^in,  will  be  raised  with  the  superficial  fascia. 
They  are  best  dissected  by  commencing  with  their  tendons,  and  thence 
proceeding  in  the  course  of  their  radiating  fibres. 

The  Attollens  aurem  (superior  auris),  the  largest  of  the  three,  is 
a  thin  triangular  plane  of  muscular  fibres  arising  from  the  edge  of  the 
aponeurosis  of  the  occipito-frontalis,  and  inserted  into  the  upper  part  of 
the  concha. 

It  is  in  rdaiion  by  its  external  surface  with  the  integument,  and  by 
the  internal  with  the  temporal  aponeurosis. 

The  Attrahens  aurem  (anterior  auris),  also  triangular,  arises 
from  the  edge  of  the  aponeurosis  of  the  occipito-frontalis,  and  is  in- 
serted into  the  anterior  part  of  the  helix,  covering  in  the  anterior  and 
posterior  temporal  arteries. 

It  is  in  relation  by  its  external  surface  with  the  integument  ;  and 
by  the  internal  with  the  temporal  aponeurosis  and  with  the  temporal 
artery  and  veins. 

The  Retrahbns  aurem  (posterior  auris),  arises  by  three  or  four 
muscular  slips  from  the  mastoid  process.  They  are  inserted  into  the 
posterior  sur&ce  of  the  concha. 

It  is  in  relation  by  its  external  surface  with  the  integument,  and  by 
its  internal  sur&ce  with  the  mastoid  portion  of  the  temporal  bone. 

Actions. — The  muscles  of  the  auricular  region  possess  but  little 
action  in  man  ;  they  are  the  analogues  of  important  muscles  in  brutes. 
Their  use  is  si^ciently  explained  in  their  names. 

MUSCLES  OF  THE  NECK. 

The  muscles  of  the  neck  may  be  arranged  into  eight  groups  corres- 
ponding with  the  natural  divisions  of  the  region  ;  they  are  the — 

1.  Superficial  group. 

2.  Depressors  of  the  os  hyoides  and  larynx, 

3.  Elevators  of  the  os  hyoides  and  larynx. 

4.  Lingual  group. 

5.  Phar3mgeal  group. 

6.  Soft  palate  group. 

7.  Praevertebral  group. 

8.  Proper  muscles  of  the  larynx. 

And  each  of  these  groups  consists  of  the  following  muscles : — viz. 

1.  Superficial  Group,  2.  Depressors  o/  the  os 

Platysma-myoides,  hyoides  and  larynx. 

Stemo-cleido-mastoideus.  Stemo-hyoideus, 

Stemo-thyroideus, 
Thyro-hyoideus, 
Omo-hyoideus. 
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3.  Elevaion  of  the  08  6.  Mtudes  of  the  9q/i  PalcOe. 

hyaides  and  lurynx.  levator  palati, 

Digastricas,  Tensor  palati, 

Stylo-hyoideus,  Azygos  uvulae, 

Mylo-hyoideus,  Pakto-glossus, 

Oenio-hyoideuB,  Palato-pharyngeus, 

Oenio-hyo-glo8su8.  .  ,     ,  ^ 

7.  Prevertebral  Group. 

4.  Muades  of  the  Tongue, 

^     .    ,        1  Rectus  anticus  major, 

Gemo-hy<Hglo«u.,  ^^^  ^^^^  ^ 

Hyo-glo«nis,  Scalenus  anticus, 

^'"f^"-  Scalenus  posticus, 

Stylo-gloBsus,  Lo        cSlli. 

Palato-gloBsus.  ° 

5.  Musdea  of  the  Pharynx.         8.  Muscles  of  tlie  Larynx. 

Constrictor  inferior,  Crico-thyroideus, 

Constrictor  medius,  Crico-arytaenoideus,  posticus. 

Constrictor  superior,  Crico-arytaenoideus,  lateralis, 

Stylo-pharyngeus,  Thyro-arytaenoideus, 

Pfdato-phajyngeus.  Aiytaenoideus. 

Dissection. — The  dissection  of  the  neck  should  be  commenced  by 
making  an  incision  along  the  middle  line  of  its  fore  part  from  the  chin 
to  the  sternum,  and  bounding  it  superiorly  and  inferiorly  by  two 
transverse  incisions  ;  the  superior  one  being  carried  along  the  margin 
of  the  lower  jaw,  and  across  the  mastoid  process  to  the  tubercle  on 
the  occipital  bone,  the  inferior  one  along  the  clavicle  to  the  acromion 
process.  The  square  flap  of  integument  thus  included  should  be  turned 
back  from  the  entire  side  of  the  neck,  which  brings  into  view  the 
i^uperficial  fascia,  and  on  the  removal  of  a  thin  layer  of  superficial  fascia 
the  platysma  myoides  will  be  exposed. 

The  Platysma  myoidbs  (frAftrt*;,  /uivs  s7^«;,  broad  muscle-like  la- 
mella), is  a  thin  plane  of  muscular  fibres,  situated  between  the  two 
layers  of  the  superficial  cervical  £[iscia ;  it  arises  from  the  integument 
over  the  pectoralis  major  and  deltoid  muscles,  and  passes  obliquely 
upwards  and  inwards  along  the  side  of  the  neck  to  be  inserted  into  the 
side  of  the  chin,  oblique  line  of  the  lower  jaw,  the  angle  of  the  mouth, 
and  into  the  cellular  tissue  of  the  face.  The  most  anterior  fibres  are 
continuous  beneath  the  chin,  with  the  muscle  of  the  opposite  aide  ; 
the  next  interlace  with  the  depressor  anguli  oris,  and  depressor  labii 
inferioris,  and  the  most  posterior  fibres  are  disposed  in  a  transTerse 
direction  across  the  side  of  the  face,  arising  in  the  cellular  tissue 
covering  the  parotid  gland,  an'd  inserted  into  the  angle  of  the  mouth, 
constituting  the  risorius  Santorini.  The  entire  muscle  is  analogous 
to  the  cutaneous  muscle  of  brutes,  the  panniculus  camosus. 

Relations. — By  its  external  surface  with  the  integument,  with  which 
it  is  closely  adherent  below,  but  loosely  above.     By  its  internal  sufface^ 
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below  the  clavicle,  with  the  pectoralis  major  and  dettoid  ;  in  the  neck 
with  the  externa!  jugular  Tein  and  deep  cerviial  bscia ;  on  the  ftce, 
with  the  parotid  gl^d,  the  masaetec,  the  facial  actcr;  and  Tein, 
the  buccinator,  tlie  depressor  anguli  oris,  and  the  depressor  labii  in- 

On  raisiDg  the  plalfaina  thronghoHl  its  whole  eitent,  the  (temo- 
mastoid  is  brought  into  yuiw. 

Fig.  Si.' 


"^z^-- 


The  SfBRNO-ci-BLDO-M  ASTOiD  ia  the  large  oblique  muscle  of  the  neck, 
and  is  situated  between  two  lavere  of  the  deep  cervical  fascia.  It 
arises  as  implied  in  its  name  from"  the  sternum  and  clavicle  {.;i..!i«), 
and  paasea  obliquely  upwards  and  backwards  to  be  wserterf  into  the 

•  The  muiclei  of  the  anterior  aspccl  of  the  neck  ;  on  the  left  ude  Ihe  nuptr- 
fieL«l  mmclM  are  >een,  and  on  the  right  the  deep,     I.  The  posterior  hell)'  of 

shirh  iti  lendon  is  seen  passing,  is  attached  to  the  bodf  of  the  0>  li;oidu  3. 
4-  The  4Ef lO'h^oideus  muscle,  tiansliied  hp  the  posterior  beQvDf  the  digHstri- 
ens.  B.  The  mjlo-hyoideus.  fl.  The  gcnio-hyoideu).  7.  The  tongue.  B. 
The  hjo-gloa™.     9.  The  sljlo-glosius.     m.  TTie  sljlo-phMynpus.     II.  The 

The  twrno-hjoid.  IS  The  sterao-thjioid  of  the  right  «de.  l6.Thcthyro- 
portion  of  the  deep  cerrieal  fi»cia.    19,  The  claTicalAt  portion  of  the  tnpeiius. 
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mastoid  process  and  into  the  superior  carved  line  of  the  occipital  bone. 
The  sternal  portion  arises  by  a  rounded  tendon,  increases  in  breadth 
as  it  ascends,  and  spreads  out  to  a  considerable  extent  at  its  insertion. 
The  clayicukr  portion  is  broad  and  fleshy,  and  separate  from  the 
sternal  portion  below,  but  becomes  gradually  blended  with  its  postenor 
surface  as  it  ascends. 

Relations. — By  its  superficial  surface  with  the  integument,  the  pla- 
tysma  myoides,  the  external  jugular  vein,  superficial  branches  of  the 
anterior  cervical  plexus  of  nerves,  and  the  anterior  layer  of  the  deep 
cervical  fifiscia.  By  its  </eep  surface  with  the  deep  layer  of  the  cervical 
fiiscia ;  with  the  stemo-clavicular  articulation,  the  stemo-hyoid, 
stemo- thyroid,  omo-hyoid,  scaleni,  levator  anguli  sci^ulse,  q>lenii,  and 
the  posterior  belly  of  the  digastric  muscle ;  with  the  phrenic  nerve,  and 
the  posterior,  and  supra-scapular  artery ;  with  the  deep  lymphatic 
glands,  the  sheath  of  the  common  carotid  and  internal  jugdar  vein, 
the  descendens  noni  nerve,  the  external  carotid  artery  and  its  posterior 
branches,  the  commencement  of  the  internal  carotid  artery ;  with  the 
cervical  plexus  of  nerves,  the  pneumogastric,  the  spinal  accessory,  the 
hypoglossal,  the  sympathetic  and  the  facial  nerve,  and  with  the  parotid 
gland.  It  is  pierced  on  this  aspect  by  the  spinal  ao^ssory  nerve  and 
by  the  branches  of  the  mastoid  artery.  The  anierior  border  of  the 
muscle  is  the  posterior  boundary  of  the  great  anterior  triangle,  the 
other  two  boundaries  being  the  middle  line  of  the  neck  in  front,  and 
the  lower  border  of  the  jaw  above.  It  is  the  guide  to  the  operations 
for  the  ligature  of  the  common  carotid  artery  and  arteria  innominata, 
and  for  oesophagotomy.  The  posterior  border  is  the  anterior  boundary 
of  the  great  posterior  triangle ;  the  other  two  boundaries  being  the 
anterior  border  of  the  trapezius  behind,  and  the  clavicle  below. 

Actions, — The  platysma  produces  a  muscular  traction  on  the  integu- 
ment of  the  neck,  which  prevents  it  from  &lling  so  flaccid  in  old  persons 
as  would  be  the  case  if  the  extension  of  the  skin  were  the  mere  result 
of  elasticity.  It  draws  also  upon  the  angle  of  the  mouth,  and  is  one 
of  the  depressors  of  the  lower  jaw.  The  transverse  fibres  draw  the 
angle  of  the  mouth  outwards  and  slightly  upwards.  The  stemo- 
mastoid  muscles  are  the  great  anterior  muscles  of  connection  between 
the  thorax  and  the  head.  Both  muscles  acting  together  bow  the  head 
directly  forwards.  The  clavicular  portions,  acting  more  forcibly  than 
the  sternal,  give  stability  and  steadiness  to  the  head  in  supporting 
great  weights.  Either  muscle  acting  singly  would  draw  the  head 
towards  the  shoulder  of  the  same  side,  and  carry  the  &ce  towards  the 
opposite  side. 

Second  Group, — Depressors  of  the  Os  Hyoides  and  Larynx, 

Stemo-hyoid, 
Stemo- thyroid, 
Thyro-hyoid, 
Omo-hyoid. 

Dissection, — These  muscles  are  brought  into  view  by  removing  the 
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deep  fascia  from  off  the  front  of  the  neck  between  the  two  sterno- 
mastoid  muscles.  The  omo-hyoid  to  be  seen  in  its  whole  extent  re- 
quires that  the  stemo-mastoid  muscle  should  be  divided  from  its  origin 
and  turned  aside. 

The  Sterno-hyoidbus,  is  a  narrow  riband^like  muscle,  arising 
frt)m  the  posterior  sur&ce  of  the  first  bone  of  the  sternum  and  inner 
extremify  of  the  clavicle.  It  is  inserted  into  the  lower  border  and 
posterior  surface  of  the  body  of  the  os  hyoides.  The  stemo-hyoidei 
are  separated  by  a  considerable  interval  at  the  root  of  the  neck,  but 
approach  each  other  as  they  ascend  :  they  are  frequently  traversed  by 
a  tendinous  intersection. 

HelaHons. — By  its  external  surface  with  the  deep  cervical  Buda,  the 
platysma  myoides  {md  stemo-mastoid  muscle  ;  by  its  ialemal  surface 
with  the  stemo-thyroid,  and  thyro-hyoid  muscle,  and  the  superior 
thyroid  artery. 

"Hie  Stbrno-thyroidbx7S)  broader  than  the  preceding  beneath 
which  it  lies,  arises  from  the  posterior  snrfiue  of  the  upper  bone  of 
the  sternum,  and  from  the  cartilage  of  the  first  rib ;  it  is  inserted 
into  the  oblique  line  on  the  great  ala  of  the  thyroid  cartilage.  The 
inner  borders  of  these  muscles  lie  in  contact  along  the  middle  line, 
and  they  are  generally  marked  by  a  tendinous  intersection  at  their 
lower  part 

•/^e£z^£o7». — By  its  external  surface  with  the  stemo-hyoid,  omo- 
'lyoid,  and  stemo-mastoid  muscle  ;  by  its  intemal  surface^  with  the 
trachea  and  inferior  thyroid  veins,  with  the  thyroid  gland,  the  lower 
part  of  the  larynx,  the  sheath  of  the  common  carotid  artery  and 
intemal  jugular  vein,  with  the  subclavian  vein  and  vena  innominata, 
and  on  the  right  side  with  the  arteria  innominata.  The  middle  thy- 
roid vein  lies  along  its  inner  border. 

The  Thyro-hyoideus  is  the  continuation  upwards  of  the  stemo- 
thjnwid  muscle.  It  arises  fit)m  the  oblique  line  on  the  thyroid  carti- 
^:e,  and  is  inserted  into  the  lower  border  of  the  body  and  great  comu 
of  the  OS  hyoides. 

Rations. — By  its  external  surface  with  the  stemo-hyoid  and  omo- 
hyoid muscle  ;  by  its  intemal  surface  with  the  great  ala  of  the  thyroid 
<!artilage,  the  thyro-hyoidean  membrane,  and  the  superior  laryngeal 
Artery  and  nerve. 

The  OmotHyoidbus  (<v/K«f,  shoulder)  is  a  double-bellied  muscle 
passing  obliquely  across  the  neck  from  the  scapula  to  the  os  hyoides  ; 
It  forms  an  obtuse  angle  behind  the  stemo-mastoid  muscle,  and  is 
ret^ned  in  that  position  by  means  of  a  process  of  the  deep  cervical 
»8cia  which  is  connected  to  the  inner  border  of  its  tendon.  It  arises 
from  the  upper  border  of  the  scapula,  and  horn  the  transverse  liga- 
ment of  the  supra-scapular  notch,  and  is  inserted  into  the  lower  border 
of  the  body  of  the  os  hyoides. 

Relations. — By  its  superficial  surface  with  the  trapezius,  the  sub- 
claviiis  and  clavicle,  the  deep  cervical  &scia  and  platysma  myoides, 
the  stemo-mastoid,  and  the  integyment.     By  its  deep  surfatce  with  the 
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brachial  plezns,  the  scaleni  muscles,  the- phrenic  nerve,  the  sheath  of 
the  common  carotid  artery  and  jugular  vein,  tbS  descendens  noni  nerve, 
the  stemo-thyroid,  and  thyro-hyoid  muscle,  and  the  stemo-hyoid  at 
its  insertion.  The  scapular  portion  of  the  muscle  divides  the  great 
posterior  triangle  into  a  superior  or  occipUal  triangle ;  and  an  inferior 
or  stAdavian  triangle^  which  contains  the  subclavian  artery  and  bra- 
chial plexus  of  nerves ;  the  other  two  boundaries  of  the  latter  being 
the  stemo-mastoid  in  front  and  the  clavicle  below.  The  hyoid  por- 
tion of  the  muscle,  divides  the  great  anterior  triangle  into  an  inferior 
carotid  truing  situated  below  the  muscle,  and  into  a  superior  triangle 
which  lies  above  the  muscle  and  is  again  subdivided  by  the  digas- 
tricus  into  the  siAmaxiUary  triangle  and  the  wuperior  carotid  triangle. 
The  other  two  boundaries  of  the  inferior  carotid  triangle,  are  the 
middle  line  of  the  neck  in  front  and  the  anterior  border  of  the  stemo- 
mastoid  behind.  The  other  boundaries  of  the  superior  carotid  triangle 
are  the  posterior  belly  of  the  digastricus  muscle  flfbove  and  the  ante- 
rior border  of  the  stemo-mastoid  behind. 

Actions. — The  four  muscles  of  this  group  ay  the  depressors  of 
the  OS  hyoides  and  larynx.  The  three  former  drawing  these  parts 
downwards  in  the  middle  line,  and  the, two  omo-hyoidei  regulating 
their  traction  to  the  one  or  other  side  of  the  neck,  according  t^  the 
position  of  the  head,  ^he  omo-hyoid  muscles  by  means  of  their  con- 
nection with  the  cervical  fascia  are  rendered  tensors  of  that  portion  of 
the  deep  cervical  £siscia  wjbich  covers  in  the  lower  part  of  the  neck, 
between  the  two  stemo-mastoid  muscles. 

Third  Group, — Elevators  o/the  Os  Hyoides, 

Digastricus, 
Stylo-hyoid, 
Mylo-hyoid, 
Genio-hyoid, 
Genio-hyo  -glossus. 

Dissection. — These  are  best  dissected  by  placing  a  high  block  be- 
neath the  neck,  and  throwing  the  head  backwards.  The  integument 
has  been  already  dissected  away,  and  the  removal  of  the  cellular  tissue 
and  fat  brings  them  clearly  into  view. 

The  Digastricus  (^}r,  twice,  yetffrh^  belly)  is  a  small  muscle  situ- 
ated immediately  beneath  the  side  of  the  body  of  the  lower  jaw  ;  it  is 
fleshy  at  each  extremity,  and  tendinous  in  the  middle.  It  arises  from 
the  digastric  fossa,  upon  the  inner  side  of  the  mastoid  process  of  the 
temporal  bone,  and  is  inserted  into  a  depression  on  the  inner  side  of 
the  lower  jaw,  close  to  the  symphysis.  The  middle  tendon  is  held  in 
connection  with  the  body  of  the  os  hyoides  by  an  aponeurotic  loop, 
through  which  it  plays  as  through  a  pulley  ;  the  loop  being  lubricated 
by  a  synovial  membrane.  A  thin  layer  of  aponeurosis  is  given  off 
from  the  tendon  of  the  digastricus  at  each  side,  which  is  connected 
with  the  body  of  the  os  hyoides  ai\d  forms  a  strong  plane  of  fiuscia 


STYLO- HYOIDBUS. — GENIO-HYOIDBU8.  185 

• 

between  the  anterior  portions  of  the  two  muscles.     This  &scia  is 
named  the  supra-hyoidean, 

ItelcUions. — By  its  superficial  surface  with  the  platysma  myoides, 
the  stemo-mastoid,  the  anterior  fetsciculus  of  the  stylo-hyoid  muscle, 
the  parotid  gland,  and  submaxillary  gland.  By  its  deep  surface  with 
the  styloid  muscles,  the  hyo-glossus,  the  mylo-hyoid  muscle,  the  ex- 
ternal carotid  artery,  the  lingual  and  the  facial  arteries,  the  in- 
ternal carotid  artery,  the  jugular  vein,  and  the  hypoglossal  nerve. 
The  digastric  muscle  forms  the  two  inferior  boundeuries  of  the  sub- 
maxillary triangle,  the  superior  boundary  being  the  side  of  the  body  of 
the  lower  jaw.  In  the  posterior  half  of  the  submaxillary  triangle  are 
situated  the  submaxillary  gland  and  the  facial  artery. 

The  Stylo-hyoideus  is  a  small  and  slender  muscle  situated  in 
immediate  relation  with  the  posterior  belly  of  the  digastricus  muscle, 
being  pierced  by  its  tendon.  It  arises  from  the  middle  of  the  styloid 
process,  and  is  inserted  into  the  body  of  the  os  hyoides  near  the 
middle  line. 

RekUions. — By  itt-tuperficial  surface  with  the  posterior  belly  of  the 
digastricus,  the  parotid  gland  and  sub-maxillary  gland  ;  its  deep  re- 
lations are  similar  to  those  of  the  posterior  belly  of  the  digastricus. 

The  digastricus  and  stylo -hyoideus  must  be  removed  from  their  con- 
nection with  the  lower  jaw  and  os  hyoides,  and  turned  aside  in  order 
to  see  the  next  muscle. 

The  Mylo-hyoioeus  {/AvXfi^  mola,  u  e.  attached  to  the  molar  ridge 
of  the  lower  jaw)  is  a  brosid  triangular  plane  of  muscular  fibres,  form- 
ing, with  its  fellow  of  the  opposite  side,  the  inferior  wall  or  floor  of  the 
mouth.  It  arises  from  the  molar  ridge  on  the  lower  jaw,  and  proceeds 
obliquely  inwiards  to  be  inserted  into  the  raphe  of  the  two  muscles  and 
into  the  body  of  the  os  hyoides ;  the  raph6  is  sometimes  deficient  at  its 
anterior  part. 

Relations, — By  its  superfuml  or  inferior  surface^  with  the  platysma 
myoides,  the  digastricus,  the  supra-hyoidean  &scia,  the  submaxillary 
gland  and  the  submental  artery.  By  its  de^  or  superior  surface^  with 
the  genio-hyoideuB,  the  genio-hyo-glossus,  the  hyo-glossiis,  the  stylo- 
glossus, the  gustatory  nerve,  the  hypoglossal  nerve,  Wharton^s  duct, 
the  sublingual  gland,  and  the  mucous  membrane  of  the  floor  of  the 
mouth. 

Afiter  the  mylo-hyoideus  has  been  examined,  it  should  be  cut  away 
from  its  origin  and  insertion,  and  completely  removed.  The  view  of 
the  next  muscles  would  also  be  greatly  improved  by  dividing  the 
lower  jaw  on  the  near  side  of  the  symphysis,  and  drawing  it  outwards, 
or  by  removing  it  altogether  if  the  ramus  have  been  already  cut  across 
in  dissecting  the  internal  pterygoid  muscle.  The  tongue  may  then  be 
drawn  out  of  the  mouth  by  means  of  a  hook. 

The  Genio-hyoideus  (yivMy,  the  chin)  arises  from  a  small  tubercle 
upon  the  inner  side  of  the  symphysis  of  the  lower  jaw,  and  is  ins&rted 
into  the  upper  part  of  the  body  of  the  os  hyoides.  It  is  a  short  and 
slender  muscle,  very  closely  connected  wkh  the  border  of  the  following. 
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RdaUons, — By  its  wperfieial  or  inferior  sur/cux,  with  the  mylo- 
hyoideus ;  by  the  deep  or  superior  surface  with  the  lower  border  of 
the  genio-hyo-glossuB. 

The  Gbnio-hyo-olossus  (yXM^VM,  the  tongue)  is  a  triangular 
muscle,  narrow  and  pointed  at  its  origin  from  the  lower  jaw,  broad 
and  fan-shaped  at  its  attachment  to  the  tongue.  It  arises  from  a 
tubercle  inunediately  aboTe  that  of  the  genio-hyoidens,  and  spreads 
out  to  be  inserted  into  the  whole  length  of  the  tongue,  from  its  base  to 
the  apex,  and  into  the  body  of  the  os  hyoides. 

Relations, — By  its  inner  sur/aee  with  its  fellow  of  the  opposite  side. 
By  its  outer  sur/aee  with  the  mylo-hyoideus,  the  hyo-glossns,  the 
stylo-glossus,  lingualis,  the  sublingual  gland,  the  lingual  artery,  and 
the  hypoglossal  nerve.  By  its  upper  border  with  the  mucous  membrane 
of  the  floor  of  the  mouth,  in  the  situation  of  the  frsenum  linguae ;  and 
by  the  lou^r  border  with  the  genio-hyoideus. 

Actions, — The  whole  of  this  group  of  muscles  acts  upon  the  os 
hyoides  when  the  lower  jaw  is  closed,  and  upon  the  lower  jaw  when 
the  OS  hyoides  is  drawn  downwards,  and  fixed  by  the  depressors  of  the 
OS  hyoides  and  larynx.  The  genio-hyo-glossus  is,  moreover,  a  muscle 
of  the  tongue ;  its  action  upon  that  organ  shall  be  considered  with  the 
next  group. 

FourOt,  Group, — Musdes  of  the  Tof^iue. 

Genio-hyo-glossus, 

Hyo-glossuB, 

Lingualis, 

Stylo-glossus, 

Palato-glosBUS. 

These  are  already  exposed  by  the  preparation  we  have  just  made ; 
there  remains,  therefore,  only  to  dissect  and  examine  them. 

The  Gemo-hyo-glossus,  the  first  of  these  muscles,  has  been  described 
with  the  last  group. 

The  Hyo-glossus  is  a  square-shaped  plane  of  muscle,  arising  from 
the  whole  length  of  the  great  comu  and  from  the  body  of  the  os 
hyoides,  and  inserted  between  the  stylo-glossus  and  lingualis  into  the 
side  of  the  tongue.  The  direction  of  the  fibres  of  that  portion  of  the 
muscle  which  arises  from  the  body  is  obliquely  backwards  ;  and  that 
from  the  great  comu  obliquely  forwards  ;  hence  they  are  describe  by 
Albinus  as  two  distinct  muscles,  under  the  names  of  the  basio-glossns, 
and  cerato-glossus,  to  which  he  added  a  third  &sciculus,  arising  fitnn 
the  lesser  comu,  and  spreading  along  the  side  of  the  tongue,  the 
chondro-glossus.  The  basio-glossus  slightly  overlaps  the  cerato- 
glossus  at  its  upper  part,  and  is  separated  from  it  by  the  transverse 
portion  of  the  stylo-glossus. 

Relations. — By  its  external  surface  with  the  digastric  muscle,  the 
stylo-hyoideus,  stylo-glossus  and  mylo-hyoideus,  with  the  gustatory 
nerve,  the  hypoglossal  nerve,  Wharton's  duct  and  the  sublingujEd  gland. 
By  its  internal  surface  with  the  middle  constrictor  of  the  pharynx. 


the  tingualia,  the  genio-bjo^oBans,  the  linguiti  aiMty,  snd  the  ^obid- 
phai^ngeB]  nerve. 

The  LiNOUALis. — The  fibre)  of  tfaia  mtucle  maj  be  ceen  towarda 
the  apex  of  the  tongue,  israiug  trom  the  intnral  betveen  the  b;o- 


gloaaui  aDd  genio-hyo-glaMDS ;  it  is  best  examined  by  remOTing  the 
preceding  miude.  It  coneieU  of  h.  hubII  fiudeulna  of  fibres,  ninning 
longitndiiiBl];  &oni  tbe  base,  where  it  is  attached  to  the  os  hyoidea,  to 
the  apex  of  the  tongue.  It  is  in  relation  b;  its  under  anitue  with 
the  nmine  artery. 

■  The  tC;l<Hd  mtuclB  urd  Ihe  muHtee  of  the  (Dngue.    1.  A  portion  of  the 
temponl  booe  of  the  Ifft  side  of  tbe  tkul],  incJuding  the  Btyloid  fend  muldd 

lower  jaw,  divided  At  iteaytpph^su;  the  left  dde  haTLO^becn  removed.  3.  The 
tongue  4,  The  Renio-hyoiJeiu  miude-  A.  The  geuio-hyo-glos«ut.  G-  Tlie 
hyo-gloMlu  muKle;  it«  bluiio-glo«u>  portion  7.  lU  teralo-jlonui  portion, 
a.  The  mnlerior  flhrei  of  the  linguijii  iMidnn  from  bttween  the  hyo-glonus  bnd 
genio-bfO-gloMui,  g.  The  •tjlo-Klo»u>  mmcle.  with  k  •null  portion  of  the 
■tylo-maiiUatjr  UgBmenl.      10.    The  sljlo-hyoid.     11,    The  Btylo-pbajjngeuH 
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The  Stylo-olossus  arises  from  the  apex  of  the  styloid  process,  and 
from  the  stylo-maxillary  ligament ;  it  divides  upon  the  side  of  the 
tongue  into  two  portions,  one  tnmsverse,  which  passes  transversely 
inwards  between  the  two  portions  of  the  hyo-glosssus,  and  is  lost  among 
the  transverse  fibres  of  the  substance  of  the  tongue,  and  another 
longitudinal,  which  spreads  out  upon  the  side  of  the  tongue  as  hr 
as  its  tip. 

Relations. — By  its  external  surface  with  the  internal  pterygoid 
muscle,  the  gustatory  nerve,  the  parotid  gland,  sublingual  gland,  and 
the  mucous  membrane  of  the  floor  of  the  tongue.  By  its  internal  sur- 
face  with  the  tonsil,  the  superior  constrictor  muscle  of  the  pharynx, 
and  the  hyo-glossus  muscle. 

The  Palato-glossus  passes  between  the  soft  palate,  and  the  side 
of  the  base  of  the  tongue,  forming  a  projection  of  the  mucous  mem- 
brane, which  is  called  the  anterior  pillar  ojf  the  soft  palate.  Its  fibres 
aro  lost  superiorly  among  the  muscular  fibres  of  the  palato-pharyngeus, 
and  inferiorly  among  the  fibres  of  the  stylo-glossus  upon  the  side  of  the 
tongue.  This  muscle  with  its  fellow  constitutes  the  constrictor  isthmi 
&ucium. 

Actions — The  genio-hyo-glossus  muscle  effects  several  movements  of 
the  tongue,  as  might  be  expected  from  its  extent  When  the  tongue 
is  steadied  and  pointed  by  the  other  muscles,  the  posterior  fibres  of  the 
genio-hyo-glossus  would  dart  it  from  the  mouth,  while  its  anterior 
fibres  would  restore  it  to  its  original  position.  The  whole  length  of 
the  muscle  acting  upon  the  tongue,  would  render  it  concave  along  the 
middle  line,  and  form  a  channel  for  the  current  of  fluid  towards  the 
pharynx,  as  in  sucking.  The  apex  of  the  tongue  is  directed  to  the 
roof  of  the  mouth,  and  rendered  convex  from  before  backwards  by  the 
linguales.  The  hyo-glossi,  by  drawing  down  the  sides  of  the  tongue, 
render  it  convex  along  the  middle  line.  It  is  drawn  upwards  at  its 
base  by  the  palato-glossi,  and  backwards  or  to  either  side  by  the  stylo- 
glossi. Thus  the  whole  of  the  complicated  movements  of  the  tongue 
may  be  explained,  by  reasoning  upon  the  direction  of  the  fibres  of  the 
muscles,  and  their  probable  actions.  The  palato-glossi  muscles  as- 
sisted by  the  uvula,  have  the  power  of  closing  the  fauces  complete!}', 
an  action  which  takes  place  in  deglutition. 

M/ik  Group. — Muscles  o/the  Pharynx. 

Constrictor  inferior, 
Constrictor  medius. 
Constrictor  superior, 
Stylo-pharyngeus, 
Palato-pharyngeus. 

Dissection. — To  dissect  the  pharynx,  the  trachea  and  oesophagus 
are  to  be  cut  through  at  the  lower  part  of  the  neck,  and  drawn  up- 
wards by  dividing  the  loose  cellular  tissue  which  connects  the  pharynx 
to  the  vertebral  column.     The  saw  is  then  to  be  applied  behind  the 
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styloid  processes,  and  the  base  of  the  skull  sawn  through.  The 
vessels  and  loose  structures  should  be  remoyed  from  the  preparation, 
and  the  pharynx  stuffed  with  tow  or  wool  for  the  purpose  of  distend- 
ing it,  and  rendering  the  muscles  more  easy  of  dissection.  The  pha- 
rynx is  invested  by  a  proper  pharyngeal  fucia. 

The  Constrictor  inferior,  the  thickest  of  the  three  muscles  of 
this  class,  arises  from  the  upper  rings  of  the  trachea,  the  cricoid  car- 
tilage, and  the  oblique  line  of  the  tiiyroid.  Its  fibres  spread  out  and 
are  mseried  into  the  fibrous  raphe  of  the  middle  of  the  pharynx,  the 
inferior  fibres  being  ahnost  horizontal,  and  the  superior  oblique,  and 
overlapping  the  middle  constrictor. 

Relations. — By  its  external  surface  with  the  anterior  surface  of  the 
vertebral  column,  the  longus  colli,  the  sheath  of  the  common  carotid 
artery,  the  stemo-thyroid  muscle,  the  thyroid  gland,  and  some  lymph- 
atic glands.  By  its  internal  surface  with  the  midcUe  constrictor,  the 
stylo-pharyngeus,  the  palato-pharyngeus,  and  the  mucous  membrane 
of  the  pharynx.  By  its  lower  border^  near  the  cricoid  cartilage,  it 
is  in  relation  with  the  recurrent  nerve ;  and  by  the  upper  border  with 
the  superior  laryngeal  nerve.  The  fibres  of  origin  of  this  muscle  are 
blended  with  those  of  the  stemo-hyoid,  stemo-thyroid,  and  crico- 
thyroid, and  it  frequently  forms  a  tendinous  arch  across  the  latter. 

This  muscle  must  be  removed  before  the  next  can  be  examined. 

The  Constrictor  medius  arises  from  the  great  comu  of  the  os 
hyoides,  from  the  lesser  comu,  and  fi-om  the  stylo-hyoidean  ligament. 
It  radiates  firom  its  origin  upon  the  side  of  the  pharynx,  the  lower 
fibres  descending  and  being  overlapped  by  the  constrictor  inferior, 
and  the  upper  fibres  ascending  so  as  to  cover  in  the  constrictor  supe- 
rior. It  is  inserted  into  the  raphe  and  by  a  fibrous  aponeurosis  into 
the  basilar  process  of  the  occipital  bone. 

Relations. — By  its  external  surface  with  the  vertebral  column,  the 
longus  colli,  rectus  anticus  major,  the  carotid  vessels,  inferior  constric- 
tor, hyo-glossus  muscle,  lingual  artery,  pharyngeal  plexus  of  nerves, 
and  some  lymphatic  glands.  By  its  internal  surface^  with  the  superior 
constrictor,  stylo-pharyngeus,  palato-pharyngeus,  and  mucous  mem- 
brane of  the  pharynx. 

The  upper  portion  of  this  muscle  must  be  tui^ied  down,  to  bring 
the  whole  of  the  superior  constrictor  into  view ;  in  so  doing,  the 
stylo-pharyngeus  muscle  will  be  seen  passing  beneath  its  upper 
border. 

The  Constrictor  superior  is  a  thin  and  quadrilateral  plane  of 
muscular  fibres  arising  from  the  extremity  of  the  molar  ridge  of  the 
lower  jaw,  from  the  pterygo-maxillary  ligament,  and  from  the  lower 
half  of  the  intemal  pterygoid  plate,  and  inserted  into  the  raphe  and 
basilar  process  of  the  occipital  bone.  Its  superior  fibres  are  arched 
and  leave  an  interval  between  its  upper  border  and  the  basilar  process 
which  is  deficient  in  muscular  fibres,  and  it  is  overlapped  inferiorly  by 
the  middle  constrictor.  Between  the  side  of  the  pharynx  and  the 
ramus  of  the  lower  jaw  is  a  triangular  interval,  the  maxUlo  pharyngeal 


190 

iface,  which  i»  bounded  od  llie  wmer  nde  by  the  lupnioc  aaatnetot 
muacU ;  <ni  the  outer  aide  bj  the  iDtemal  pterygoid  muacle  ;  and 
baUnd  by  the  rectui  snticut  major  and  Tertebriil  colnmii.  In  thta 
■pace  ara  situated  the  internal  carotid  artery,  the  internal  jugular  vein, 
and  the  glosBO-pharriigeal,  pneumogaatriCf  spinal  accessory,  and  hypo- 
gloual  nerve. 

Relaiiora, — By  ita  aiCTnai  mrfiiee  with  the  vertehial  column  and 

iUo-piiaryngeal  space  laterally,  the  middle  constrictor,  stylo -pharyngc as, 
and  tensor  pahlti  miiecle.  By  its  inttmid  lur/aa  with  the  levator 
palati,  palato-pharyngeus,  tonsil,  and  mucons  membrane  of  the  pha- 
rynx, toe  pharyngeal  fitsda  being  interposed. 

.  The    Stvio-pharvnobus 

''  18  a  longond  slender  miucle 

aritinff  from  ^e  inner  ude 
of  the  base  of  the  styloid 
process ;  it  descends  between 
the  superior  and  middle  eon- 
Btrictor  mnscleB,and  spread* 
out  beneath  the  macoua 
membrane  of  the  pharyni, 
ita  inferior  fibres  being  in- 
sertctl  into  the  poaterior  bor- 
der of  the  thyroid  cartilage. 
Jt^aCiona. — By  its  ejiter^ 
mU  sur/aix  with  tha  stylo- 
glossus muscle,  external  ca- 
rotid artery,  parotid  gland, 
and  the  middle  constricttM-. 
By  ita  iatemai  tuTface  with 
the  internal  carotid  arteiy, 
internal  jugtiUt  vein,  eupe- 
rior  constrictor,  palato-pho- 


pharyngeol  nerve  which  crosiea  it,  opposite  tht 
to  pass  between  the  auperior  and  middle  consti 

The;ioioft*-pioiyi^e»s  ia  described  with  the  m 


cold  CMtilMe.    .1.  The 
Tlie  ihyio-hjoldean  w 


bucdoanr  muKle.    10'  'J 


HI.  1,  The  tiachBa.  3.  The  cii- 
uic.  4.  The  thjrold  cartilage.  S. 
hyoldeq.    7.  The  rtylo-hyoidean 

12.  The  ■tylo-Jihurn^cua  naovcle 

y^-maxiLUry  Ligament,     IA.  The 
IT-  The  mylo-hToideua. 
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late.     It  orun  from  the  mft  palate,  and  i«  interted  into  tha  inner  mr- 
fiKC  of  tbe  plisrjni,  nnd  poiteriar  border  of  the  tliyroid  cortilags. 

Aetitmi. — The  three  constrictor  miucles  am  important  agenti  Id 
d^Intition ;  thej  conciact  upon  the  monel  of  food  aa  soon  at  it  is 
receirsd  by  the  pharjni,  and  conTey  it  downwaidn  into  the  ce>o- 
pbagUL  The  etflo-pIiaiTiiBei  draw  the  pharynx  upwards  and  widen 
it  laleraUj.  The  palalo-)Aaryngei  also  draw  it  upwatdi,  and  with 
the  aid  of  the  DTula  close  the  opening  of  the  faucee. 

SittA  Group.— Mtada  oftht  tofl  Falale. 
Leyator  poJati, 
Tensor  palati, 
AzygM  UTnlsB, 
Pahito-glouns, 
Palato-phary  nge  us. 
Dittedton. — Toesamine  these  muscles,  the  pbaryni  must  be  opened 
&Dm  behind,  and  tlie  mucous  membrane  carefutl;  removed  from  off  the 
Jrasterior  sul&ce  of  the  soft  palate. 


moderately  thick  muscle 
from  the  eitremity  of  the  po- 
trons  bone  and  &am  the  poste- 
rior and  infertoi  aspect  of  the 
Eustachian  tube,  and  pasamg 
down  by  tlie  side  of  the  poste- 
rior  nares  spreads  ant  in  the 
structure  of  the  soft  palate  as 
fiir  as  the  middle  hne 

lielatiota. — Eilemaliy  witli 
the  tensor  polati  and  superior 
cDngtrictOT  muscle ,  in(eniaf/jr 
and  poilgnorlji  with  the  mucous 
membrane  of  the  pharyn: 


Fig.m 


soft   [ 


d  by 


border  witli  the  palatopharyn 


g.  The  inLvmlG  plery  ^Ld  plalB, 

■oftpalUe.     13.  The  eitr-my  plff 
pain  of  muictes  cut  ^lort  -,  the 


T  i.'-ni(\»mu 

tor  piliIiitiuKleDf  the  left 
1..  proce»  of  the  ipiemal 

round  which  the 

igwncnf,    7-  The  superior 

umcd  uide.    9 

pterj^S"pbW.*u!^ 

rgoid  miu^.     1 

apcrinr  p^r  helc 

.ng  [o  the  genio-taio-glDai 

1 92  PALATO-GLOSSUS. — PAL  ATO-PHARYN6EUS. 

This  muBcle  must  be  turned  down  firom  its  origin  on  one  side,  and 
removed,  and  the  superior  constrictor  dissected  away  from  its  ptery- 
goid origin,  to  bring  the  next  muscle  into  view. 

The  Tensor  palati  (drcumfiexus)  is  a  slender  and  flattened 
muscle ;  it  arises  from  the  scaphoid  fossa  at  the  base  of  the  internal 
pterygoid  plate  and  from  the  anterior  aspect  of  the  Eustachian  tube. 
It  descends  to  the  hamular  process  around  which  it  turns,  and  expands 
into  a  tendinous  aponeurosis,  which  is  inserted  into  the  transverse  ridge 
on  the  horizontal  portion  of  the  palate  bone,  and  into  the  raphe. 

Relations. — By  its  extemcd  surface  with  the  internal  pterygoid 
muscle ;  by  its  internal  surface  with  the  levator  palati,  internal  ptery- 
goid plate,  and  superior  constrictor.  In  the  soft  palate,  its  tendinous 
expansion  is  placed  in  front  of  the  other  muscles  and  in  contact  with 
the  mucous  membrane. 

The  AzYGOs  vvulm  is  not  a  single  muscle,  as  might  be  inferred 
from  its  name,  but  a  pair  of  small  muscles  placed  side  by  side  in 
the  middle  line  of  the  soft  palate.  They  arise  from  the  spine  of  the 
palate  bone,  and  are  inserted  into  the  uvula.  By  their  anterior  sur&ce 
they  are  connected  with  the  tendinous  expansion  of  the  levatores 
palati,  and  by  the  posterior  with  the  mucous  membrane. 

The  two  next  muscles  are  brought  into  view  throughout  the  whole 
of  their  extent,  by  raising  the  mucous  membrane  from  off  the  pillars 
of  the  soft  palate  at  each  side. 

The  Palato-glossus  (constrictor  isthmi  £a,ucium)  is  a  small  fascicu- 
lus of  fibres  that  arises  in  the  soft  palate,  and  descends  to  be  inaerted 
into  the  side  of  the  tongue.  It  is  the  projection  of  this  small  muscle, 
covered  by  mucous  membrane,  that  forms  the  anterior  pUlar  of  the 
soft  palate.  It  has  been  named  constrictor  isthmi  £Eiucium  &om  a 
frinction  it  performs  in  common  with  the  palato-phaiyngeus,  viz.  of 
constricting  the  opening  of  the  &uces. 

The  Palato-pharyngeus  forms  the  posterior  pillar  of  the  friuces  ; 
it  arises  by  an  expanded  fasciculus  from  the  lower  part  of  the  soft 
palate,  where  its  fibres  are  continuous  with  those  of  the  muscle  of  the 
opposite  side ;  and  is  inserted  into  the  posterior  border  of  the  thyroid 
cartilage.  This  muscle  is  broad  above  where  it  forms  the  whole  thick- 
ness of  the  lower  half  of  the  soft  palate,  narrow  in  the  posterior  pillar, 
and  again  broad  and  thin  in  the  pharynx  where  it  spreads  out  pre- 
viously to  its  insertion. 

Relations. — In  the  soft  palate  it  is  in  relation  with  the  mucous 
membrane  both  by  its  anterior  and  posterior  surface ;  above,  with  the 
muscular  layer  formed  by  the  levator  palati,  and  below  with  the  mu- 
cous glands  situated  along  the  margin  of  the  arch  of  the  palate.     In 

muscles ;  the  inferior  pair,  to  the  genio-hyoidei.  15.  The  attachment  of  the 
mylo-hyoideus  of  one  side  and  part  of  the  opposite.  l6.  The  anterior  attach- 
ments of  the  digastric  muscles.  I7>  The  depression  on  the  lower  jaw  corres- 
ponding with  the  suhmazilhuy  gland.  The  depression  above  the  mylo-hyoideus, 
on  whidi  the  niunber  15  rests,  corresponds  with  the  situation  of  the  8ubling:ual 
gland. 
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the  posterior  pillar  of  the  palate,  it  is  surrounded  for  two-third^Hof -As 
extent  by  mucous  membrane.  In  the  pharynx,  it  is  in  relation  by  its 
outer  surf(Mce  with  the  superior  and  middle  constrictor  muscles,  and  by 
its  inner  surface  with  the  mucous  membrane  of  the  pharynx,  the  pha- 
ryngeal fascia  being  interposed. 

Actions, — The  azygos  uvulae  shortens  the  uvula.  The  levator  palati 
raises  the  soft  palate,  while  the  tensor  spreads  it  out  laterally  so  as  to 
form  a  septum  between  the  pharynx  and  posterior  nares.  Taking  its 
fixed  point  from  below  the  tensor  palati  will  dilate  the  Eustachian 
tube.  The  palato-glossus  and  pharyngeus  constrict  the  opening  of  the 
£iuces,  and  by  drawing  down  the  soft  palate  they  serve  to  press  the 
mass  of  food  from  the  dorsum  of  the  tongue  into  the  pharynx. 

Seventh  Group. — Prcsvert^al  Musdes, 

Rectus  anticus  major. 
Rectus  anticus  minor, 
Scalenus  anticus, 
Scalenus  posticus, 
Longus  colli. 

ZHssection, — These  muscles  have  already  been  exposed  by  the 
removal  of  the  &ce  from  the  anterior  aspect  of  the  vertebral  column ; 
all  that  is  further  needed  is  the  removal  of  the  &scia,  by  which  they 
are  invested. 

The  Rectus  anticus  major,  broad  and  thick  above,  and  narrow 
and  pointed  below,  arises  from  the  anterior  tubercles  of  the  transverse 
processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrae,  and  is 
inserted  into  the  basilar  process  of  the  occipital  bone. 

Relations. — By  its  anterior  surface  with  the  pharynx,  the  internal 
carotid  artery,  internal  jugular  vein,  superior  cervical  ganglion,  sympa- 
thetic nerve,  pneumogastric,  and  spinal  accessory  nerve.  By  its  pos- 
terior surface  with  the  longus  colli,  rectus  anticus  minor,  and  superior 
cervical  vertebrae. 

The  Rectus  anticus  minor  arises  from  the  anterior  border  of  the 
lateral  mass  of  the  atlas,  and  is  inserts  into  the  basilar  process ;  its 
fibres  being  directed  obliquely  upwards  and  inwards. 

Relations. — By  its  anterior  surface  with  the  rectus  anticus  major, 
and  externally  with  the  superior  cervical  ganglion  of  the  sympathetic. 
By  its  posterior  surface  with  the  articulation  of  the  condyle  of  the  oc- 
cipital bone  with  the  atlas,  and  with  the  anterior  occipito-atloid  liga- 
ment. 

The  Scalenus  anticus  is  a  triangular  muscle,  as  its  name  implies, 
situated  at  the  root  of  the  neck  and  appearing  like  a  continuation  of 
the  rectus  anticus  major ;  it  arises  from  the  anterior  tubercles  of  the 
transverse  processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  ver- 
tebrae, and  is  inserted  into  the  tubercle  upon  the  inner  border  of  the 
first  rib. 

Relations. — By  its  anterior  surface  with  tlie  stemo-mastoid  and 

o 
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iMo-ltjHd  miuele,  with  the  nrricaliB  siipeiAcudii  and  ponerior  aca- 
pnlm  arterj,  wilh  the  pbRnic  nerve,  and  with  the  rabclsTUUi  vein,  b; 
which  it  IB  KpajBted  from  the  lubclmviTii  moKle  and  clavicle.  By 
itt  fiMttrwr  tMrfau  with  the  nenei  which  go  to  form  the  brachial 
pleiu>,  and  below  with  the  subchivian  artoy.  By  ita  uhkt  side  it  i> 
Hp>nt«d  &om  the  longn*  eoDi  hj  the  rertebrsl  artfry.  Ita  relations 
with  the  snbclaviaii  artery  and  vein  are  veiy  important,  the  vein  being 
before  and  the  artery  behind  the  mpKle.* 

The  ScALBNtis  rotn'icns  ortwa  from  the  poneriDr  toberdea  of  all 
the  oerfica]  Tertebree  excepting  the  fint.     It  ii  imerUd  by  two  fleihy 
badndi  into  the  fint  and 
Koond  riba.    The  oalenor 
iW-»f  (walenus  mediu.)   of   tU 

two  &aciciiU  ii  large,  and 
occo[de>  all  the  nubce  of 
the  fint  rib  between  the 
groove  for  the  Bubdavisn 
artery  and  the  tuberosity. 
The  posterior  (acalenua  pa>- 
ticus)  is  BTDall,  and  ii  at- 
tached to  the  aecood  rib. 
Albinos  a 
make  fivetodeni. 

Relation.— By  ita  onle- 
rior  jm/ooe  with  the  bra- 
chial plexiiB  and  aubclaviait 
artery ;  posfertbriy  with  Uie 
levaldT  anguli  acapule,  cer- 
vicalia  aacendena,  tranaver 
aalis  colli,  and  aacm-lnm- 
Jnlie ;  iBtemii%  wilh  the 
fint  inlercoatal  mDacle,tbe 
first  rib,  the  inter-trana- 
vene  mnaclea,  and  eetrkal 
vertebrte  ;  and  atenaUj 
with  the  Bterao-iDBatoid, 
omo-hyoid,  nipra-acspiilaT 
and  poaterior   aca(mlar  ■^ 


Bufaject  dinected  in  tlie  Khool  of  the  H\it 
f  1811  bl  Mr.  Jo»mh  Bogen,  the  ■ubdavii 
Bd  with  Che  (tin  in  fnmt  of  the  aaleuiu  anti 
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MUSCLES  OP  THE  BACK.  1^6 

The  LoNOUS  colli  is  a  long  and  flat  muscle,  consisting  of  two  por- 
tions. The  upper  arises  from  the  anterior  tubercle  of  the  atlas,  and  is 
inserted  into  the  transverse  processes  of  the  third,  fourth,  and  iifth  cer- 
vical vertebrae.  The  loiver  portion  arises  £rom  the  bodies  of  the  second 
and  third,  and  transverse  processes  of  the  fourth  and  fifth,  and  passes 
down  the  neck,  to  be  inserted  into  the  bodies  of  the  three  lower  cervi- 
cal and  three  upper  dorsal  vertebrae.  We  should  thus  arrange  these 
attachments  in  a  tabular  form  : — 

Origin,  Insertion. 

Upper  ^  .  I  (  3d,  4th,  and  5th  transverse  pro- 

portion. S  '        '        '      \      cesses. 

Tq-^j.")  2d  and  third  bodies       fS    lower    cervical    vertebrae,    bo- 
•4th  and  5th  transverse  <      dies. 


■] 


^         J      processes    .         •      (.  ^  upper  dorsal,  bodies. 

In  general  terms,  the  muscle  is  attached  to  the  bodies  and  trans- 
verse processes  of  ^e  five  superior  cervical  vertebrae  above,  and  to  the 
bodies  of  the  last  three  cervical  and  first  three  dorsal  below. 

Relations. — By  its  anterior  surface  with  the  pharynx,  oesophagus,  the 
sheath  of  the  common  carotid,  internal  jugular  vein  and  pneumogastric 
nerve,  the  sjrmpathetic  nerve,  inferior  laryngeal  nerve,  and  inferior 
thyroid  artery.  By  its  posterior  surface  it  rests  upon  the  cervical  and 
upper  dorsal  vertebrae. 

Actions. — ^The  rectus  anticus  major  and  minor  preserve  the  equi- 
librium of  the  head  upon  the  atlas ;  and,  acting  conjointly  with  the 
longuB  colli,  flex  and  rotate  the  head  and  the  cervical  portion  of  the 
vertebral  column.  The  scaleni  muscles,  taking  their  fixed  point  from 
below,  are  flexors  of  the  vertebral  column ;  and,  from  above,  elevators 
of  the  ribs,  and  therefore  inspiratory  muscles. 

EigMh  Group. — Muscles  of  the  Larynx. 

These  muscles  are  described  with  the  anatomy  of  the  larynx,  in 
Chapter  X. 

MUSCLES  OF  THE  TRUNK. 

The  muscles  of  the  trunk  may  be  subdivided  into  four  natural 
groups;  viz. 

1.  Muscles  of  the  back. 

2.  Musdes  of  the  thorax. 

3.  Muscles  of  the  abdomen. 

4.  Muscles  of  the  perineum. 

!•  Musdes  of  the  back. — The  region  of  the  back,  in  consequence  of 
its  extent,  is  common  to  the  neck,  the  upper  extremities,  and  the 
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abdomen.    The  muscles  of  which  it  is  composed  are  nuxneroas,  and 
may  be  arranged  into  six  layers. 


First  Lca/er. 
Trapezius, 
Latissimus  dorsi. 

Second  Layer, 

Levator  anguli  scapulee, 
Rhomboideus  minor, 
Rhomboideus  major. 

Third  Layer, 

Serratus  posticus  superior, 
Serratus  posticus  inferior, 
Splenius  capitis, 
Splenius  colli. 

Fourth  Layer, 

(Dorsal  Group.) 
Sacro-lumbalis, 
Longissimus  dorsi. 
Spinalis  dorsi. 

(Cervical  Group.) 
Cervicalis  ascendens. 


Transversalis  colli, 

Trachelo-mastoideus, 

ComplezuB. 

FifOi  Layer. 

(Dorsal  Group.) 
Semi-spinalis  dorsi. 
Semi- spinalis  colli. 

(Cervical  Group.) 
Rectus  anticus  major. 
Rectus  anticus  minor. 
Rectus  lateralis, 
Obliquus  inferior, 
ObliquuB  superior. 

Svdh  Layer. 

Multifidus  spinse, 
Levatores  costarum, 
Supra-spinalis, 
Inter-spinales, 
Inter- transversales. 


First  Layer, 


Dissection. — The  muscles  of  this  layer  are  to  be  dissected  by  making 
an  incision  along  the  middle  line  of  the  back,  from  the  tubercle  on  the 
occipital  bone  to  the  coccyx.  From  the  upper  point  of  this  incision 
carry  a  second  along  the  side  of  the  neck,  to  the  middle  of  the  clavicle. 
Inferiorly,  an  incision  must  be  made  from  the  extremity  of  the  sacrum, 
along  the  crest  of  the  ilium,  to  about  its  middle.  For  convenience  of 
dissection,  a  fourth  may  be  carried  firom  the  middle  of  the  spine  to 
the  acromion  process.  The  integument  and  superficial  &scia,  together, 
are  to  be  dissected  off  the  muscles,  in  the  course  of  their  fibres,  over 
the  whole  of  this  region. 

The  Trapezius  muscle  (trapezium,  a  quadrangle  with  unequal  sides) 
arises  fix)m  the  superior  curved  line  of  the  occipital  bone,  from  the 
ligamentum  nuchae,  supra-spinous  ligament,  and  spinous  processes  of 
the  last  cervical  and  all  the  dorsal  vertebras.  The  fibres  converge 
from  these  various  points,  and  are  inserted  into  the  scapular  third  of 
the  clavicle,  the  acromion  process,  and  the  whole  length  of  the  upper 
border  of  the  spine  of  the  scapula.  The  inferior  fibres  become  tendin- 
ous near  the  scapula,  and  glide  over  the  triangular  sur&ce  at  the 
posterior  extremity  of  its  spine,  upon  a  bursa  mucosa.  When  the 
trapezius  is  dissected  on  both  sides,  the  two  muscles  resemble  a  tra- 
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peziom,  or  diamond-shaped  quadrangle,  on  the  posterior  part  of  the 
shoulders:  hence  the  muscle  was  formerly  named  cucullaris  (cucullus, 
a  monk^s  cowl).  The  cervical  and  upper  part  of  the  dorsal  portion  of 
the  muscle  is  tendinous  at  its  origin,  and  forms,  with  the  muscle  of  the 
opposite  side,  a  kind  of  tendinous  ellipse. 

ReUxtions, — By  its  superficial  surface  with  the  integument  and 
superficial  fsiscia,  to  which  it  is  closely  adherent  by  its  cervical  por- 
tion, loosely  by  its  dorsal  portion.  By  its  deep  surface^  from  above 
do^imwards,  with  the  complexus,  splenius,  levator  anguli  scapulae, 
supra-spinatus,  a  small  portion  of  the  serratus  posticus,  superior,  rhom- 
boideus  minor,  rhomboideus  major,  intervertebral  aponeurosis  which 
separates  it  from  the  erector  spinas,  and  with  the  latissimus  dorsi.  The 
anterior  border  of  the  cervical  portion  of  this  muscle  forms  the  poste- 
rior boundary  of  the  posterior  triangle  of  the  neck.  The  clavicular 
insertion  of  the  muscle  sometimes  advances  to  the  middle  of  the  cla- 
vicle, or  as  far  as  the  outer  border  of  the  stemo-mastoid,  and  occa- 
sionally it  has  been  seen  to  overlap  the  latter.  This  is  a  point  of 
much  importance  to  be  borne  in  mind  in  the  operation  for  ligature  of 
the  subclavian  artery.  The  spinal  accessory  nerve  passes  beneath  the 
anterior  border,  near  to  the  clavicle,  previously  to  its  distribution  to 
the  muscle. 

The  ligamentum  nuchae.  is  a  thin  cellulo-fibrous  layer  extended  from 
the  tubercle  and  spine  of  the  occipital  bone,  to  the  spinous  process  of 
the  seventh  cervical  vertebra,  where  it  is  continuous  with  the  supra- 
spinous ligament  It  is  connected  with  the  spinous  processes  of  the 
rest  of  the  cervical  vertebrae,  with  the  exception  of  the  atlas,  by 
means  of  a  small  fibrous  slip  which  is  sent  oif  by  each.  It  is  the 
analogue  of  an  important  elastic  ligament  in  animals. 

The  Latissimus  dorsi  muscle  covers  the  whole  of  the  lower  part 
of  the  back  and  loins.  It  arises  from  the  spinous  processes  of  the  six 
inferior  dorsal  vertebrae,  from  all  the  lumbar  and  sacral  spinous  pro- 
cesses, from  the  posterior  third  of  the  crest  of  the  ilium,  and  from  the 
three  lower  ribs ;  the  latter  origin  takes  place  by  muscular  slips,  which 
indigitate  with  the  external  oblique  muscle  of  the  abdomen.  The 
fibres  from  this  extensive  origin  converge  as  they  ascend,  and  cross  the 
inferior  angle  of  the  scapula ;  they  then  curve  around  the  lower  bor- 
der of  the  teres  major  muscle,  and  terminate  in  a  short  quadrilateral 
tendon,*  which  lies  in  front  of  the  tendon  of  the  teres,  and  is  inserted 
into  the  bicipital  groove.  A  synovial  bursa  is  interposed  between  the 
muscle  and  the  lower  angle  of  the  scapula,  and  another  between  its 
tendon  and  that  of  the  teres  major.  The  muscle  frequently  receives  a 
small  fasciculus  from  the  scapula  as  it  crosses  its  inferior  angle. 

Relations.  —  By  its  superficial  surface  with  the  integument  and 
superficial  fascia ;  the  latter  is  very  dense  and  fibrous  in  the  lumbar 
region ;  and  with  the  trapezius.     By  its  deep  surface,  from  below  up- 

*  A  small  mtucular  fasciculus  from  the  pectoralis  major  is  sometimes  found 
connected  with  this  tendon. 
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wards,  with  the  erector  spinse,  serratus  posticus  inferior,  intercostal 
muscles  and  ribs,  rhomboideus  major,  inferior  angle  of  the  scapula  and 
teres  major.  The  latissimus  dorsi,  with  the  teres  major,  forms  the 
posterior  border  of  the  aziUa. 


Second  Latter, 

DisaeeUon, — ^This  layer  is  brought  into  view  by  dividing  the  two 
preceding  muscles  near  their  insertion,  and  turning  them  to  the  op- 
posite side. 

The  Levator  anguli  scapulje  arises  by  distinct  slips,  from  the 
posterior  tubercles  of  the  transverse  processes  of  the  four  upper  cer- 
vical vertebrae,  and  is  mterted  into  the  upper  angle  and  posterior  bor> 
der  of  the  scapula,  as  &r  as  the  triangular  smooth  surfoce  at  the  root 
of  its  spine. 

RdfUions, — By  its  superfieial  surface  with  the  trapezius,  stemo- 
mastoid,  and  integument.  By  its  deqa  surface  with  the  splenhis  colli, 
transversalis  colli,  cervicalis  ascendens,  scalenus  posticus,  and  serratus 
posticus  superior.  The  tendons  of  origin  are  interposed  between  the 
attachments  of  the  scalenus  posticus  in  front  and  the  splenius  colli 
behind. 

The  Rhomboidbus  minor  (rhombus,  a  parallelogram  with  four 
equal  sides)  is  a  narrow  slip  of  muscle,  detached  from  ^e  rhomboideus 
major  by  a  slight  cellular  interspace.  It  arises  from  the  spinous  pro- 
cess of  the  last  cervical  vertebra  and  ligamentum  nuchse,  and  is  m- 
serUd  into  the  edge  of  the  triangular  surfiu^,  on  the  posterior  border 
of  the  scapula. 

The  Rhomboidbus  major  arises  from  the  spinous  processes  of  the 
four  upper  dorsal  vertebrae  and  from  the  inter-spinous  ligaments ;  it  is 
inserted  into  the  posterior  border  of  the  scapula  as  frur  as  its  inferior 
Angle.  The  upper  and  middle  portion  of  the  insertion  is  effected  by 
means  of  a  tendinous  band  which  is  attached  in  a  longitudinal  direc- 
tion to  the  posterior  border  of  the  scapula. 

RdaHons, — By  their  superficial  surface  the  two  rhomboid  muscles 
are  in  relation  with  the  trapezius,  and  the  rhomboideus  major  with 
the  hitissimus  dorsi  and  integument.  By  their  deep  sufface  they 
cover  in  the  serratus  posticus  superior,  part  of  the  erector  spins,  the 
intercostal  muscles  and  ribs. 

the  tplenius  is  seen  attached  to  the  spinous  proceflses  below  the  lower  border  of 
the  niomboideus  mi^r.  16.  The  vertebral  aponeuroala.  l6.  The  serratus 
posticus  iirferioT.  17.  The  supra-spinatus  muscle.  18.  The  infra  >spinatus. 
19.  The  teres  minor  muscle.  20.  The  teres  major.  21.  The  long  head  of  the 
triceps,  passing  between  the  teres  minor  and  major  to  the  upper  arm.  22.  The 
serratus  magnus,  proceeding  forwards  from  its  origin  at  the  base  of  the  sca- 
pula.   23.  The  internal  oblique  muscle. 
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7%ird  Layer. 


DisB&Hon. — The  ihird  layer  consists  of  muscles  which  arise  from 
the  spinous  processes  of  the  vertebral  column,  and  pass  outwards.  It 
is  brought,  into  view  by  dividing  the  levator  anguli  scapulse  near  its 
insertion,  and  reflecting  the  two  rhomboid  muscles  upwards  from  their 
insertion  into  the  scapula.    The  latter  muscles  should  now  be  removed. 

The  Sbrratus  posticus  supbrior  is  situated  at  the  upper  part  of 
the  thorax ;  it  ariaea  from  tiie  ligamentum  nuchae,  the  spinous  process 
of  the  last  cervical  and  those  of  the  two  upper  dorsal  vertebrae.  The 
muscle  passes  obliquely  downwards  and  outwards,  and  is  maerted  by 
four  serrations  into  the  upper  border  of  the  second,  third,  fourth,  and 
fifth  ribs. 

Relations, — By  its  superficial  surface  with  the  trapezius,  rhom- 
boideus  major  and  minor,  and  serratus  magnus.  By  its  deep  sufface 
with  the  splenius,  the  upper,  part  of  the  erector  spinas,  the  intercostal 
muscles  and  ribs. 

The  Sbrratus  posticus  inferior  arises  from  the  spinous  pro- 
cesses and  interspinous  ligaments  of  the  two  last  dorsal  and  two  upper 
lumbar  vertebrae,  and  passing  obliquely  upwards  is  inserted  by  four 
serrations  into  the  lower  border  of  the  four  lower  ribs.  Both  muscles 
are  constituted  by  a  thin  aponeurosis  for  about  half  their  extent 

Belaiions.'—By  its  superficial  surface  with  the  latissimus  dorsi,  its 
tendinous  origin  being  inseparably  connected  with  the  aponeurosis  of 
that  muscle.  By  its  deep  surface  with  the  aponeurosis  of  the  obliquiu 
intemus,  with  which  it  is  also  closely  adherent;  with  the  erector 
spinae,  the  intercostal  muscles  and  lower  ribs.  The  upper  border  is 
continuous  with  a  thin  tendinous  layer,  the  vertebral  aponeurosis. 
The  Vertebral  aponeurosis  is  a  thin  membranous  expansion  composed 
of  longitudinal  and  transverse  fibres,  and  extending  the  whole  length 
of  the  thoracic  region.  It  is  attached  mesially  to  the  spinous  pro- 
cesses of  the  dorsd  vertebrae,  and  externally  to  the  angles  of  the  ribs ; 
superiorly  it  is  continued  upwards  beneath  the  serratus  posticus  supe- 
rior, with  the  lower  border  of  which  it  is  sometimes  connected.  It 
serves  to  bind  down  the  erector  spinae,  and  separate  it  &t>m  the  supe^ 
ficial  muscles. 

The  serratus  posticus  superior  must  be  removed  from  its  origin  and 
turned  outwards,  to  bring  into  view  the  whole  extent  of  Uie  splenias 
muscle. 

The  Splbnius  -musclb  is  single  at  its  origin,  but  divides  soon  afler 
into  two  portions,  which  are  destined  to  distinct  insertions.  It  arises 
from  the  lower  half  of  the  ligamentum  nuchae,  from  the  spinous  pro- 
cess of  the  last  cervical,  and  from  the  spinous  processes  and  interspinous 
ligaments  of  the  six  upper  dorsal  vertebrae ;  it  divides  as  it  ascends 
the  neck  into  the  splenius  capitis  and  colli.  The  splenius  capitis  is  ts- 
sert&i  into  the  rough  sur&ce  of  the  occipital  bone  between  the  two 
curved  lines,  and  into  the  mastoid  portion  of  the  temporal  bone. 
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The  sjpienius  colii  is  inserted  into  the  posterior  tubercles  of  the 
transverse  processes  of  the  three  or  four  upper  cervical  vertebraB. 

JReldiions, — By  its  superficial  sarfcLoe  with  the  trapezius,  stemo- 
mastoid,  levator  anguli  scapulae,  rhomboideus  minor  and  major,  and 
senratus  posticus  superior.  By  its  d^  smfaoe  with  the  spinaHs  dorsi, 
longissimus  dorsi,  semi-spinalis  colli,  complexus,  tiachelo-mastoid,  and 
transversalis  colli.  The  tendons  of  insertion  of  the  splenius  colli  are 
interposed  between  the  insertions  of  the  levator  anguli  scapulae  in 
front,  and  the  transversalis  colli  behind. 

The  splenii  of  opposite  sides  of  the  neck  leave  between  them  a  trian- 
gular interval,  in  which  the  complexus  is  seen. 


Fourth  Layer. 

DissecHon. — The  two  serrati  and  two  splenii  muscles  must  be  re- 
moved by  cutting  them  away  from  their  origins  and  insertions,  to 
bring  the  fourth  layer  into  view. 

Three  of  these  muscles,  viz.  sacro-lumbalis,  longissimus  dorsi,  and 
spinalis  dorsi,  are  associated  under  the  name  of  erector  spinae.  They 
occupy  the  lumbar  and  dorsal  portion  of  the  back.  The  remaining 
four  are  situated  in  the  cervical  region. 

The  Sacro-lumbalis  and  longishimus  dorsi  arise  by  a  common 
origin  from  the  posterior  third  of  the  crest  of  the  ilium,  from  the  pos- 
terior surfrice  of  the  sacrum,  and  from  the  lumbar  vertebrae :  opposite 
the  last  rib  a  line  of  separation  begins  to  be  perceptible  between  the 
two  muscles.  The  sacro-lumbalis  is  inserted  by  separate  tendons  into 
the  angles  of  the  six  lower  ribs.  On  turning  the  muscle  a  little  out- 
wards, a  number  of  tendinous  slips  will  be  seen  taking  their  origin 
from  the  ribs,  and  terminating  in  a  muscular  fasciculus,  by  which  the 
sacro-lumbalis  is  prolonged  to  the  upper  part  of  the  thorax.  This  is 
the  musculus  accessorius  ad  sacro-lumbalem :  it  arises  from  the  angles  of 
the  six  lower  ribs,  and  is  inserted  by  separate  tendons  into  the  angles 
of  the  six  upper  ribs. 

The  lonffissimus  dorsi  is  inserted  into  all  the  ribs,  between  their 
tubercles  and  angles. 

The  Spinalis  dorsi  arkes  frx)m  the  spinous  processes  of  the  two 
upper  lumbar  and  two  lower  dorsal  vertebrae,  and  is  inserted  into  the 
spinous  processes  of  all  the  upper  dorsal  vertebrae ;  the  two  muscles 
form  an  ellipse,  which  appears  to  enclose  the  spinous  processes  of  all 
the  dorsal  vertebrae. 

Relations, — The  erector  spinae  muscle  is  in  relation  by  its  super- 
ficial surface  (in  the  lumbar  region)  with  the  conjoined  aponeurosis  of 
the  transversalis  and  internal  oblique  muscle,  which  separates  it  from 
the  aponeurosis  of  the  serratus  posticus  inferior,  and  longissimus 
dorsi ;  (in  the  dorsal  region)  with  the  vertebral  aponeurosis,  which 
separates  it  from  the  latissimus  dorsi,  trapezius,  and  serratus  posticus 
superior,  and  with  the  splenius.     By  its  de&p  surface  (in  the  lumbar 
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Tenalis  abdominis,  which  separates  it  from  the  qnadratus  lumborum ; 
(in  the  dorsal  region)  with  the  multifidus  spins,  semi-spinalis  dorsi, 
leratores  costamm,  intercostal  muscles,  and  ribs  as  &r  as  their  angles. 
Internally  or  mesially  with  the  multifidus  spinse,  and  semi-spinalis 
dorsi,  which  separate  it  from  the  spinous  processes  and  arches  of  the 
vertebrae. 

The  two  layers  of  aponeurosis  of  the  transyersalis  abdominis,  toge- 
ther with  the  spinal  column  in  the  lumbar  region,  and  the  vertebrd 
aponeurosis  with  the  ribs  and  spinal  column  in  the  donud  region,  form 
a  complete  osseo-aponeurotic  sheath  for  the  erector  spinae. 

The  Cervicalis  ascendbns  is  the  continuation  of  the  sacro-lumbalis 
upwards  into  the  neck.  It  arises  from  the  angles  of  the  four  upper 
ribs,  and  is  inserted  by  slender  tendons  into  the  posterior  tubercles  of 
the  transverse  processes  of  the  four  lower  cervical  vertebrae. 

JRekUions, — By  its  superficial  surface  with  the  levator  anguli  sca- 
pulae ;  by  its  dee/7  surface  with  the  upper  intercostal  muscles  and  ribs, 
and  with  the  intertransverse  muscles;  externally  with  the  scalenus 
posticus;  and  internally  with  the  transversalis  colli.  The  tendons  of 
insertion  are  interposed  between  the  attachments  of  the  scalenus  pos- 
ticus and  transversalis  coUL 

The  Transversalis  colli  would  appear  to  be  the  continuation 
upwards  into  the  neck  of  the  longissimus  dorsi ;  it  arises  from  th6 
transverse  processes  of  the  third,  fourth,  fifth,  and  sixth  dorsal  vertex 
brae,  and  is  inserted  into  the  posterior  tubercles  of  the  transverse  pro- 
cesses of  the  four  or  five  inferior  cervical  vertebrae. 

RekUkms, — By  its  superficial  surface  with  the  levator  anguli  sea- 
pulse,  splenius  and  longissimus  dorsi.  By  its  deep  surface  with  the 
complexus,  trachelo-mastoideus  and  vertebrae;  externally  with  the 
musculus  accessorius  ad  sacro-lumbalem,  and  cerv^lis  ascendent; 
internally  with  the  trachelo-mastoideus  and  complexus.  The  tendons 
of  insertion  of  this  muscle  are  interposed  between  the  tendons  of  inser- 
tion of  the  cervicalis  ascendens  on  the  outer  side,  and  of  origin  of  the 
tiachelo-mastoid  on  the  inner  side. 

The  Trachelo-mastoid  is  likewise  a  continuation  upwards  from 
the  longissimus  dorsi.  It  is  a  very  slender  and  delicate  muscle,  arising 
from  the  transverse  processes  of  the  four  upper  dorsal  and  four  lower 
cervical  vertebrae,  and  inserted  into  the  mastoid  process  to  the  inner 
side  of  the  digastric  fossa. 

Relations. — The  same  as  those  of  the  preceding  muscle,  excepting 
that  it  is  interposed  between  the  transversalis  colli  and  the  complexus. 
Its  tendons  of  attachment  are  the  most  posterior  of  those  which  are 
connected  with  the  posterior  tubercles  of  the  transverse  processes  of 
the  cervical  vertebrae. 

The  Complexus  is  a  large  muscle,  and  with  the  splenius  forms  the 
great  bulk  of  the  back  of  the  neck.  It  crosses  the  direction  of  the 
splenius,  arising  from  the  transverse  processes  of  the  four  upper  dor- 
sal, and  from  the  transverse  and  articular  processes  of  the  four  lower 
cervical  vertebrae,  and  is  inserted  into  the  rough  surface  on  the  occipital 
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bone  between  the  two  curved  lines,  near  the  occipital  spine.  A  large 
&8ciculus  of  the  complexus  is  so  distinct  from  the  principal  mass  of 
the  muscle  as  to  have  led  to  its  description  as  a  separate  muscle  under 
the  name  of  biventer  oervicis.  This  appellation  is  not  inappropriate 
for  the  muscle  consists  of  a  central  tendon,  with  two  fleshy  bellies. 
The  complexus  is  crossed  in  the  upper  part  of  the  neck  by  a  tendinous 
intersection. 

Relations. — By  its  superficial  suifaoe  with  the  trapezius,  splenius, 
trachelo-mastoid,  transverKilis  colli,  and  longissimus  dorsi.  By  its 
€leep  surface  with  the  semi-spinalis  dorsi  and  colli,  the  recti  and  obliqui. 
It  is  separated  from  its  fellow  of  the  opposite  side  by  the  ligamentum 
nuchas,  and  from  the  semi-spinalis  colli  by  the  profunda  cervicis  artery 
and  princeps  cervicis  branch  of  the  occipital,  and  by  the  posterior  cer- 
vical plexus  of  nerves. 


F^ih  Layer, 

DissecHon. — ^The  muscles  of  the  preceding  layer  are  to  be  removed 
by  dividing  them  transversely  through  the  middle,  and  turning  one 
extremity  upwards,  the  other  downwards.  In  this  way  the  whole  of 
the  muscles  of  the  fourth  layer  may  be  got  rid  of,  and  the  remaining 
muscles  of  the  spine  brought  into  a  state  to  be  examined. 

The  Semi-spin  ALES  muscles  are  connected  with  the  transverse 
and  spinous  processes  of  the  vertebrae,  spanning  one -half  of  the  verte- 
bral column  ;  hence  their  name  semi-spinales. 

The  Semi-spinalis  dorsi  arises  from  the  transverse  processes  of 
the  six  lower  dorsal  vertebrae,  and  is  inserted  into  the  spinous  pro- 
cesses of  the  fouf  upper  dorsal,  and  two  lower  cervical  vertebrae. 

The  Semi-spinalis  colli  arises  from  the  transverse  processes  of 
the  four  upper  dorsal  vertebrae,  and  is  inserted  into  the  spinous  pro- 
cesses of  the  four  upper  cervical  vertebrae,  commencing  with  the  axis. 

Relations, — By  their  superficial  surface  the  semi-spinales  are  in  rela- 
tion from  below  upwards  with  the  spinalis  dorsi,  longissimus  dorsi,  com- 
plexus, splenius,  with  the  profunda  cervicis  and  princeps  cervicis  artery, 
and  posterior  cervical  plexus  of  nerves.  By  their  deep  surface  with  the 
multifidus  spinae  muscle. 

Occqntal  Group, — This  group  of  small  muscles  is  intended  for  the 
varied  movements  of  the  cranium  on  the  atlas,  and  the  atlas  on  the 
axis.     They  are  extremely  pretty  in  appearance. 

The  Rectus  posticus  major  ari^s  from  the  spinous  process  of 
the  axis,  and  is  inserted  into  the  inferior  curved  line  of  the  occipital 
bone. 

The  Rectus  posticus  minor  arises  from  the  spinous  tubercle  of 
the  atlas,  and  is  inserted  into  the  rough  sur&ce  on  the  occipital  bone, 
beneath  the  inferior  curved  line. 

The  Rectus  lateralis  is  extended  between  the  transverse  pro- 
cess of  the  atlas  and  the  occipital  bone  ;  it  arises  from  the  transverse 
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process  of  the  atlas,  and  is  inserted  into  the  rough  surface  of  the  occi- 
pital bone,  external  to  the  condyle. 

The  Obliquus  inferior  arises  from  the  spinous  process  of  the 
axis,  and  passes  obliquely  outwards  to  be  inserted  into  the  extremity 
of  the  transverse  process  of  the  atlas. 

The  Obliquus  superior  arises  from  the  extremity  of  the  trans- 
verse process  of  the  atlas,  and  passes  obliquely  inwards  to  be  inserted 
into  the  rough  sur&ce  of  the  occipital  bone,  between  the  curved  lines. 

Relations, — By  their  superficial  surface  the  recti  and  obliqui  are  in 
relation  with  a  strong  aponeurosis  which  separates  them  from  the  com- 
plexus.  By  their  d&sp  surface  with  the  atlas  and  axis,  and  their  arti- 
culations. The  rectus  posticus  major  partly  covers  in  the  rectus  minor. 

The  rectus  lateralis  is  in  relation  by  its  anterior  surface  with  the 
internal  jugular  vein,  and  by  its  posterior  surface  with  the  vertebral 
artery. 

SiaeO^  Layer. 

Dissection. — The  semi-spinales  muscles  must  both  be  removed  to 
obtain  a  good  view  of  the  multifidus  spinae  which  lies  beneath  them, 
and  fills  up  the  concavity  between  the  spinous  and  transverse  processes, 
the  whole  length  of  the  vertebral  column. 

The  MuLTiFiDUs  SPiNiE  consists  of  a  great  number  of  fleshy  &sci- 
culi  extending  between  the  transverse  and  spinous  processes  of  the 
vertebrae,  from  the  sacrum  to  the  axis.  Each  fasciculus  arises  from  a 
transverse  process,  and  is  inserted  into  the  spinous  process  of  the  first 
or  second  vertebra  above.  Some  deep  fialsciculi  of  the  multifidus 
spinae  have  recently  been  described  by  Professor  Theile  under  the 
name  of  rotatores  spina. 

Relations. — By  its  superficial  surface  with  the  longissimus  dorsi, 
semi-spinalis  dorsi,  and  semi>spinalis  colli.  By  its  deep  surface  with 
the  arches  and  spinous  processes  of  the  vertebral  column,  and  in  the 
cervical  region  with  the  ligamentum  nuchae. 

The  Lbvatores  cost  arum,  twelve  in  number  on  each  side,  arise 
from  the  transverse  processes  of  the  dorsal  vertebrae,  and  pass  ob- 
liquely outwards  and  downwards  to  be  inserted  into  the  rough  surface 
between  the  tubercle  and  angle  of  the  rib  below  them.  The  first  of 
these  muscles  arises  from  the  transverse  process  of  the  last  cervical 
vertebra,  and  the  last  from  that  of  the  eleventh  dorsal.  The  levatores 
of  the  inferior  ribs,  besides  the  distribution  here  described  send  a 
£isciculus  downwards  to  the  second  rib  below  their  origin,  and  conse- 
quently are  inserted  into  two  ribs. 

Relations. — By  their  superficial  surface  with  the  longissimus  dorsi 
and  sacro-lumbaHs.  By  their  deep  surface  with  the  intercostal  muscles 
and  ribs. 

The  SuPRA-sPiNALis  is  a  small  and  irregular  muscle  lying  upon 
the  spinous  processes  in  the  cervical  region  and  composed  of  several 
fasciculi.    The  fasciculi  arise  from  the  inferior  cerviciEd  and  superior 
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d<Nraal  yertebrae,  and  are  inaerted  into  the  spinous  process  of  the  axis. 
From  its  analogy  to  the  spinalis  dorsi  this  muscle  has  been  named 
tpinalis  ooUi.     It  is  sometimes  wanting. 

The  Intbrspinales  are  small  muscular  slips  arranged  in  pairs  and 
situated  between  the  spinous  processes  of  the  vertebrae.  In  the  eer- 
wool  region  there  are  six  pairs  of  these  muscles,  the  first  being  placed 
between  the  axis  and  third  vertebra,  and  ihe  sixth  between  the 
last  cervical  and  first  dorsaL  In  the  dorsal  region^  rudiments  of  these 
muscles  are  occasionally  met  with  between  the  upper  and  lower  verte- 
brae, but  are  absent  in  the  rest  In  the  lumbar  region  there  are  six 
pairs  of  interspinales,  the  first  pair  occupying  the  interspinous  space 
between  the  last  dorsal  and  first  lumbsur  vertebra,  and  the  last  the 
space  between  the  fifth  lumbar  and  sacrum.  They  are  thin  and 
imperfectly  developed.  Rudimentary  interspinales  are  occasionally 
met  with  between  the  lower  part  of  the  sacrum  and  the  coccyx ;  ^ese 
are  the  analogues  of  the  caudial  muscles  of  brutes ;  in  man  they  have 
been  named  collectively  the  ea^enaor  oooeygis. 

The  Intertransversalbs  are  small  quadrilateral  muscles  situated 
between  the  transverae  processes  of  the  vertebrae.  In  the  eervied 
region  they  are  arranged  in  pairs  corresponding  with  the  double  con- 
formation of  the  transverse  processes,  the  vertebral  artery  and  anterior 
division  of  the  cervical  nerves  lying  between  them.  The  rectus  an- 
ticus  minor  and  rectus  lateralis  represent  the  intertransversales  be- 
tween the  atlas  and  cranium.  In  the  dorsal  region  the  anterior  inter- 
transversales are  represented  by  the  intercostal  musdes,  while  the  pos- 
terior are  mere  tendinous  bands,  muscular  only  between  the  first  and 
last  vertebrae.  In  the  lumbar  r^km^  the  anterior  intertransversales 
are  thin  and  occupy  only  part  of  the  space  between  the  transverse 
processes.  Analogues  of  posterior  intertransversales  exist  in  the  form 
of  small  muscular  fasciculi  (interobliqui)  extended  between  the  rudi- 
mentary posterior  transverse  processes  of  the  lumbar  vertebrae. 

With  regard  to  the  origin  and  insertion  of  the  muscles  of  the  back, 
the  student  should  be  informed,  that  no  regularity  attends  their  at- 
tachments. At  the  best,  a  knowledge  of  their  exact  connections,  even 
were  it  possible  to  retain  it,  would  be  but  a  barren  information,  if  not 
absolutely  injurious,  as  tending  to  exclude  more  valuable  learning.  I 
have  therefore  endeavoured  to  arrange  a  plan,  by  which  they  may  be 
more  easily  recollected,  by  placing  them  in  a  tabular  form  (p.  208), 
that  the  student  may  see,  at  a  single  glance,  l^e  origin  and  insertion 
of  each,  and  compare  the  natural  grouping  and  similarity  of  attach- 
ments of  the  various  layers.  In  this  manner  also  their  actions  will  be 
better  comprehended,  and  learnt  with  greater  fiicility. 

Actions,  —  The  upper  fibres  of  the  trapezius  draw  the  shoulder 
upwards  and  backwards  ;  the  middle  fibres,  directly  backwards  ;  and 
the  lower,  downwards  and  backwards.  The  lower  fibres  also  act  by 
producing  rotation  of  the  scapula  upon  the  chest.  If  the  shoulder  be 
fixed  the  upper  fibres  will  flex  the  spine  towards  the  corresponding 
side.    The  latissimus  dorsi  is  a  muscle  of  the  arm,  drawing  it  back- 
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wards  and  downwards,  and  at  the  same  time  rotating  it  inwards  ;  if 
the  arm  be  fixed,  the  latissimus  dorsi  will  draw  the  spine  to  that  side, 
and,  raising  the  lower  ribs,  be  an  inspiratory  muscle  ;  and  if  both  arms 
be  fixed,  the  two  muscles  will  draw  the  whole  trunk  forwards,  as 
in  climbing  or  walking  on  crutches.  The  levator  anguli  scapulae  lifts 
the  upper  angle  of  the  scapula,  and  with  it  the  entire  shoulder,  and 
the  rhomboidei  cany  the  scapida  and  shoulder  upwards  and  backwards. 
In  examining  the  following  table,  the  student  will  observe  the 
constant  recurrence  of  the  number  four  in  the  origin  and  insertion  of 
the  muscles.  Sometimes  the  f(mr  occurs  at  the  top  or  bottom  of  a 
region  of  the  spine,  and  frequently  includes  a  part  of  two  regions,  and 
takes  two  from  each,  as  in  the  case  of  the  serrati.  Again,  he  will 
perceive  that  the  muscles  of  the  upper  half  of  the  table  take  their 
origin  from  spinous  processes,  and  pass  outwards  to  transverse,  whereas 
the  lower  half  arise  mostly  from  transverse  processes.  To  the  student, 
then,  we  commit  these  reflections,  and  leave  it  to  the  peculiar  tenor  of 
his  own  mind  to  make  such  arrangements  as  will  be  best  retained  by 
his  memory. 

The  serrati  are  respiratory  muscles  acting  in  opposition  to  each 
other,  the  serrattts  posticus  superior  drawing  the  ribs  upwards,  and 
thereby  expanding  the  chest;  and  the  inferior  drawing  the  lower 
ribs  downwards  and  diminishing  the  cavity  of  the  chest.  The  former  is 
an  inspiratory,  the  latter  an  expiratory  muscle.  The  splenii  muscles 
of  one  side  draw  the  vertebral  column  backwards  and  to  one  side,  and 
rotate  the  head  towards  the  corresponding  shoulder.  The  muscles  of 
opposite  sides,  acting  together,  will  draw  the  head  directly  backwards. 
They  are  the  natural  antagonists  of  the  stemo-mastoid  muscles. 

The  sacro-lumbalis  with  its  acoessorif  tnusde,  the  lojiffissimus  dorsi 
and  spinalis  dorsi,  are  known  by  the  general  term  of  erectores  spintSy 
which  sufiiciently  expresses  their  action.  They  keep  the  spine  sup- 
ported in  the  vertical  position  by  their  broad  origin  from  below,  and 
by  means  of  their  insertion,  by  distinct  tendons,  into  the  ribs  and 
spinous  processes*  Being  made  up  of  a  number  of  distinct  fasciculi, 
which  alternate  in  their  actions,  the  spine  is  kept  erect  without 
fatigue,  even  when  they  have  to  counterbalance  a  corpulent  abdominal 
development.  The  continuations  upwards  of  these  muscles  into  the 
neck  preserve  the  steadiness  and  uprightness  of  that  region.  When 
the  muscles  of  one  side  act  alone,  the  neck  is  rotated  upon  its  axis. 
The  compleants,  by  being  attached  to  the  occipital  bone,  draws  the 
head  backwards,  and  counteracts  the  muscles  on  the  anterior  part  of 
the  neck.     It  assists  also  in  the  rotation  of  the  head. 

The  semi-spinales  and  muUifidus  spines  muscles  act  directly  on  the 
vertebrsB,  and  contribute  to  the  general  action  of  supporting  the  verte- 
bral colunm  erect. 

The  four  little  muscles  situated  between  the  occiput  and  the  two  first 
vertebrae,  effect  the  various  movements  between  these  bones ;  the  recti 
producing  the  antero-posterior  actions,  and  the  obliqui  the  rotatory 
motions  of  the  atlas  on  the  axis. 
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TABLB   OF  ORIGIN   AND   INSERTION 


ORIOIN. 


Layers. 


I8t  Layer. 
Trapeiiiu    .  .  \ 

LatiBsimiu  dorai     .  < 

2nd  Layer. 

Levator  anguli  > 

ecapulee   .  .  ) 

RhomboideuB  min.   \ 

Rhomboideus  major 

3rd  Layer. 

Serratus  postieiu      ) 
superior   .  .| 

Serratus  posticus      > 
inferior    .  . ) 

Splenius  ca: 
Splenius  co! 


Spinous 
Processes. 


ipitis        J 
•fii  .| 


4th  Layer. 

Sacro-lumbalis 

accessorius  ad  f 

sacro-lumbalem   . ) 

Longissiinus  dorsi  . 
Spinalis  dorsi  .  < 

Cervicalis  ascendens 
TransversaUs  colli  . 
Trachelo-mastoideiis 


last  cervical, 
12  dorsal 

6  lower  dorsal, 
6  lumbar 


lig.  nuchse, 

last  cervical 
4  upper  dorsal 


lig.  nuchse, 
last  cervical, 
2  upper  dorsal 

2  lower  dorsal, 
2  upper  lumbar 

lis.  nuchse, 
last  cervical, 
6  upper  dorsal 


Complezus  . 

6th  Layer. 
Semi-spinalis  dorsi 

Semi-spinalis  colli  . 

Rectus  posticus  maj. 
Rectus  posticus  min. 
Rectus  lateralis 
Obliquus  inferior     . 
Obliquus  superior  . 

6th  Layer. 
Multifidus  spinse     . 

Levatores  costarum 

Supra  spinalis 
Inter-spinalis 
Inter-transversales  . 


2  lower  dorsal, 
2  upper  lumbar 


axis 
atlas 

• 

axis 


•J 


cervical . 
cervical  &  lumbar 


Transverse 
Processes. 


4  upper  cervical 


} 


■{ 


I 


3rd,  4th,  5th, 
and  6th  dorsal 

4  upper  dorsal, 
4  lower  cervical 

4  upper  dorsal, 
4  lower  cervical 


6  lower  dorsal 
4  upper  dorsal 


atlas 


axis 


from  sacrum  to 
3rd  cervical 

last  cervical  and 
eleven  dorsal 


cervical  &  lumbar 


Ribs. 


{ 


3  lower  . 


Additional. 


angles  of 
Glower 


•{ 


angles  of 
4  upper 


I- 


occipital  bone  ui 
ligamentum  nuete 

sacrum  and  ilina . 


sacrum  and  ilium. 


i 


sacrum  and  lumbl 
vertebise 


\ 
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iinous 


ipper  dorsal- 


l  upper  dorsal; 

2  lo^J^er  cervical. 
I  upper  cervical, 

except  atlas. 


INSERTION. 


TOjn  laat  lumbar  to 


^^i^'and  lumbar. 


Transverse 
Processes. 


4  upper  cervical 


{ 


4  lower  cervical. 
4  lower  cervical. 


atlas. 


•  { 


cervical  &  lumbar. 


Ribs. 


2nd,  3rd,  4th,  and  5th. 


4  lower  ribs. 


•I 


angles  of  6  lower. 

angles  of  6  upper. 

all  the  ribs  between  the 
tubercles  and  angles. 


■\ 


all  the  ribs  between  the 
tubercles  and  angles. 


Additional. 


clavicle  and  spine  of 

the  scapula, 
posterior  bicipital 
ridge  of  the  humerus. 


angle  and  base  of  the 
scapula. 

base  of  the  scapula. 

base  of  the  scapula. 


occipital  and  mastoid 

Eortion  of  temporal 
one. 


mastoid  process. 

occipitalbone  between 
the  curved  lines. 


occipital  bone, 
occipital  bone, 
occipital  bone. 

occipital  bone. 
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The  actions  of  the  remaining  muscles  of  the  spine,  the  supra  and 
inier'^nales  and  inter'traruvenales,  are  expressed  in  their  names. 
They  approximate  their  attachments  and  assist  the  more  powerfiil 
muscles  in  presenring  the  erect  position  of  the  body. 

The  levatoret  costarum  raise  die  posterior  parts  of  the  ribs,  and  are 
probably  more  serviceable  in  preserving  the  articulation  of  the  ribs  from 
dislocation,  than  in  raising  them  in  inspiration. 


MUSCLES  OF  THE  THORAX. 

The  principal  muscles  situated  upon  the  thorax  belong  in  their 
actions  to  the  upper  extremity,  with  which  they  will  be  described. 
They  are  the  pectoralis  major  and  minor,  subclavius  and  serratus 
magnus.  The  true  thoracic  muscles  are  few  in  number,  and  appertain 
exclusively  to  the  actions  of  the  ribs ;  they  are,  the — 

Intercostales  extemi, 
Intercostales  intemi. 
Triangularis  stemi. 

The  intercostal  muscles  are  two  planes  of  muscular  and  tendinous 
fibres  directed  obliquely  between  the  adjacent  ribs  and  closing  the  in- 
tercostal spaces.  They  are  seen  partially  upon  the  removal  of  the  pec- 
toral muscles,  or  upon  the  inner  surfiEu:e  of  the  chest.  The  triangularis 
stemi  is  witiiin  the  chest,  and  requires  the  removal  of  the  anteiior 
part  of  the  thorax  to  bring  it  into  view. 

The  Intbrcostalbs  bxtbrni,  eleven  on  each  side,  commence  pos- 
teriorly at  the  tubercles  of  the  ribs,  and  advance  forwards  to  the  cos- 
tal cartilages  where  they  terminate  in  a  thin  aponeurosis  which  is  con- 
tinued onwards  to  the  sternum.  Their  fibres  are  directed  obliquely 
downwards  and  inwards,  pursuing  the  same  line  with  those  of  the  ex- 
ternal oblique  muscle  of  the  abdomen.  They  are  thicker  than  the  in- 
ternal intercostals. 

The  Intbrcostalbs  intbrni,  also  eleven  on  each  side,  commence 
anteriorly  at  the  sternum,  and  extend  backwards  as  &r  as  the  angles 
of  the  ribs,  whence  they  are  prolonged  to  the  vertebral  column  by  s 
thin  aponeurons.  Their  fibres  are  directed  obliquely  downwards  and 
backwards,  and  correspond  in  direction  with  those  of  the  internal  ob- 
lique muscle  of  the  abdomen.  The  two  muscles  cross  each  other  in  the 
direction  of  their  fibres. 

In  structure  the  intercostal  muscles  consist  of  an  admixture  of 
muscular  and  tendinous  fibres.  They  arise  from  the  two  lips  of  the 
lower  border  of  the  ribs,  the  external  from  the  outer  lip,  the  internal 
from  the  inner,  and  are  inserted  into  the  upper  border. 

Relations.  —  The  external  intercostals,  by  their  external  stufaee, 
with  the  muscles  which  immediately  invest  the  chest,  viz.  the  pecto- 
ralis major  and  minor,  the  serratus  magnus,  serratus  posticus  superior 
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and  inferior,  scalenus  posticus ;  sacro-lumbalis,  and  longissimus  dorsi, 
with  their  continuations,  the  cervicalis  ascendens  and  transTersalis 
colli;  the  levatores  costarum,  and  the  obliquus  extemus  abdominis. 
By  their  internal  surface  with  the  internal  intercostals,  the  intercostal 
vessels  and  nerves,  and  a  thin  aponeurosis,  and  posteriorly  with  the 
pleura.  The  internal  intercostals,  by  their  external  suifaoe  with  the 
external  intercostals,  and  intercostal  vessels  and  nerves ;  by  their  inr 
temcd  aurface  with  the  pleura  costalis,  the  triangularis  stemi  and 
diaphragm. 

Connected  with  the  internal  intercostals  are  a  variable  number  of 
muscular  fasciculi  which  pass  from  the  inner  surface  of  one  rib  near 
its  middle  to  the  next  or  next  but  one  below ;  these  are  the  subcostal 
or  more  correctly  the  intracodal  musdes. 

The  Triangularis  sterni,  situated  upon  the  inner  wall  of  the 
front  of  the  chest,  arises  by  a  thin  aponeurosis  from  the  side  of  the 
sternum,  ensiform  cartilage,  and  sternal  extremities  of  the  costal  car- 
tilages; and  is  inserted  by  fleshy  digitations  into  the  cartilages  of 
the  third,  fourth,  fifth,  and  sixth  ribs,  and  often  into  that  of  the 
second. 

Relations, — By  its  external  surface  with  the  sternum,  the  ensiform 
cartilage,  the  costal  cartilages,  internal  intercostal  muscles,  and  in- 
ternal mammary  vessels.  By  its  internal  surface  with  the  pleura 
costalis,  the  areolar  tissue  of  the  anterior  mediastinum  and  the 
diaphra^.  The  lower  fibres  of  the  triangularis  stemi  are  continuous 
with  those  of  the  diaphragm. 

Actions. — The  intercostal  muscles  raise  the  ribs  when  they  act  from 
above,  and  depress  them  when  they  take  their  fixed  point  from  below. 
They  are,  therefore,  both  inspiratory  and  expiratory  muscles.  The 
triangularis  stemi  draws  down  the  costal  cartilages,  and  is  therefore  an 
expiratory  muscle. 


MUSCLES  OF  THE  ABDOMEN. 

The  muscles  of  this  r^on  are,  the — 

Obliquus  extemus  (descendens), 

Obliquus  intemus  (ascendens), 

Cremaster, 

Transversalis, 

Rectus, 

Pyramidalis, 

Quadratus  lumborum. 

Psoas  parvus. 

Diaphragm. 

Dissection, — The  dissection  of  the  abdominal  muscles  is  to  be  com- 
menced by  making  three  incisions: — The  first,  vertical,  in  the  middle 
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line,  from  over  the  lower  part  of  the  stemtiin  to  the  pabes ;  the 
second,  oblique^  from  the  umbilicns,  upwards  and  outwanls,  to  the 
outer  side  of  ttte  chest,  as  high  as  the  fifth  or  sixth  rib ;  and  the  third, 
Miquey  from  the  umbilicus,  downwards  and  outwards,  to  the  middle 
of  the  crest  of  the  ilium.  The  three  flaps  included  by  these  incisions 
should  then  be  dissected  back  in  the  direction  of  the  fibres  of  the  ex- 
ternal oblique  muscle,  beginning  at  the  angle  of  each.  The  integu- 
ment and  superficial  &8cia  should  be  dissected  off  together  so  as  to  ex- 
pose  the  fibres  of  the  muscle  at  once. 

If  the  external  oblique  muscle  be  dissected  on  both  sides,  a  white 
tendinous  line  will  be  seen  along  the  middle  of  the  abdomen,  extend- 
ing from  the  ensiform  cartilage  to  the  os  pubis ;  this  is  the  Unea  alba. 
A  little  external  to  it,  on  each  side,  two  curved  lines  will  be  observed 
extending  frt)m  the  sides  of  the  chest  to  the  os  pubis,  and  bounding 
the  recti  muscles :  these  are  the  linMt  semilunares.  Some  transverse 
lines,  linea  trawiversds^  three  or  four  in  number,  connect  the  lines 
semilunares  with  the  linea  alba. 

The  External  oblique  muscle  (obliqtau  extermu  abdomkis 
descendens)  is  the  external  flat  muscle  of  the  abdomen.  Its  name  is 
derived  from  the  obliquity  of  its  direction,  and  the  descending  course  of 
its  fibres.  It  arises  by  fleshy  digitations  firom  the  external  sur&ce  of 
the  eight  inferior  ribs ;  the  five  upper  digitations  being  received  be- 
tween corresponding  processes  of  tiie  serratus  magnus,  and  the  three 
lower  of  the  latissimus  dorsi.  Soon  after  its  origin  it  spreads  out 
into  a  broad  aponeurosis,  which  is  inserted  into  the  outer  lip  of  the 
crest  of  the  ilium  for  one  half  its  length,  the  anterior  superior  spinous 
process  of  the  ilium,  spine  of  the  os  pubis,  pectineal  line,  front  of  the 
OS  pifbis,  and  linea  alba. 

The  lower  border  of  the  aponeurosis,  which  is  stretched  between 
the  anterior  superior  spinous  process  of  the  ilium  and  the  spine  of  the 
OS  pubis,  is  rounded  from  being  folded  inwards,  and  forms  Poupari's 
ligament;  the  insertion  into  the  pectineal  line  is  GimbemaCs  liffament. 

Just  above  the  crest  of  the  os  pubis  is  the  eaetemal  abdomincU  ring,  a 
triangular  opening  formed  by  the  separation  of  the  fibres  of  the  apo- 
neurosis of  the  external  oblique.  It  is  oblique  in  its  direction,  and 
corresponds  with  the  course  of  the  fibres  of  the  aponeurosis.  It  is 
bounded  below  by  the  crest  of  the  os  pubis ;  on  either  side,  by  the  borders 
of  the  aponeurosis,  which  are  caHled pillars;  and  above  by  some  curved 
fibres  {inter-columnar),  which  originate  from  Poupart^s  ligament,  and 
cross  the  upper  angle  of  the  ring,  so  as  to  give  it  strength.  The  eademal 
pillar,  which  is  at  the  same  time  inferior  from  the  obliquity  of  the 
opening,  is  inserted  into  the  spine  of  the  os  pubis ;  the  internal  or  supe- 
rior pillar  forms  an  interlacement  with  its  fellow  of  the  opposite  side 
over  the  front  of  the  symphysis  pubis.  The  external  abdominal  ring 
gives  passage  to  the  spermatic  cord  in  the  male,  and  round  ligament  in 
the  female:  they  are  both  invested  in  their  passage  through  it  by  a 
thin  fascia  derived  from  the  edges  of  the  ring,  and  called  tn/^coAcmizar 
fascia,  or  fifiscia  spermatica. 
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The  pouch  of  inguinal  hernia,  in  passing  throagh  this  opening,  re- 
ceives the  inier-oolumnar  fascia,  as  one  of  its  coverings. 

Relations. — By  its  exierTial  surface  with  the  superficial  fascia  and 
integument,  and  wi^^  the  cutane(ms  vessels  and  nerves,  particularly  the 
superficial  epigastrid^^pd>  superficial  circumflexa  ilii  vessels.  It  is  ge- 
nerally overlapped  ^stenorly  by  the  latissimus  dorsi.  By  its  internal 
surface  with  the  internal  oblique,  the  lower  part  of  the  eight  inferior 
ribs  and  intercostal  muscles,  the  cremaster,  the  spermatic  cord  in  the 
male,  and  the  round  ligament  in  the  female.  The  upper  border  of  the 
external  oblique  is  cintinuous  with  the  pectoralis  major. 

The  external  oblique  is  now  to  be  removed  by  making  an  incision 
across  the  ribs,  just  below  its  origin,  to  its  posterior  border ;  and  another 
along  Poupart^s  ligament  and  the  crest  of  the  ilium.  Poupart^s  liga- 
ment should  be  left  entire,  as  it  gives  attachment  to  the  next  muscles. 
The  muscle  may  then  be  turned  forwards  towards  the  linea  alba,  or 
removed  altogether. 

The  Internal  oblique  muscle  (obliquus  intemus  abdominis^  as- 
cendens),  is  the  .middle  flat  muscle  of  the  abdomen.  It  arises  from 
the  outer  half  of  Poupart^s  ligament,  from  the  middle  of  the  crest  of 
the  ilium  for  two-thirds  of  its  length,  and  by  a  thin  aponeurosis  from 
the  spinous  processes  of  the  lumbar  vertebrae.  Its  fibres  diverge  from 
their  origin,  so  that  those  from  Poupart's  ligament  curve  downwards, 
those  from  the  anterior  part  of  the  crest  of  the  ilium  pass  transversely, 
and  the  rest  ascend  obliquely.  The  muscle  is  inserted  into  the  pecti- 
neal line  and  crest  of  the  os  pubis,  linea  alba,  and  lower  borders  of  the 
five  inferior  ribs. 

Along  the  upper  three  fourths  of  the  linea  semilunaris,  the  aponeu- 
rosis of  the  internal  oblique  separates  into  two  lamellae,  which  pass 
one  in  front  and  the  other  behind  the  rectus  muscle  to  the  linea  alba, 
where  they  are  inserted ;  along  the  lower  fourth,  the  aponeurosis 
passes  altogether  in  front  of  the  rectus  without  separation.  The 
two  layers,  which  thus  enclose  the  rectus,  form  for  it  a  partial  sheath. 

The  lowest  fibres  of  the  internal  oblique  are  inserted  into  the  pecti- 
neal line  of  the  os  pubis  in  common  with  those  of  the  transversalis 
muscle.  Hence  the  tendon  of  this  insertion  is  called  the  conjoined 
tendon  of  the  internal  oblique  and  transversalis.  This  structure  corres- 
ponds with  the  external  abdominal  ring,  and  forms  a  protection  to  what 
would  otherwise  be  a  weak  point  in  the  abdomen.  Sometimes  the 
tendon  is  insufficient  to  resist  the  pressure  from  within,  and  becomes 
forced  through  the  external  ring ;  it  then  forms  the  distinctive  covering 
of  direct  inguinal  hernia. 

The  spermatic  cord  passes  beneath  the  arched  border  of  the  internal 
oblique  muscle,  between  it  and  Poupart's  ligament.  During  its  pas- 
sage some  fibres  are  given  off  from  the  lower  border  of  the  muscle, 
which  accompany  the  cord  downwards  to  the  testicle,  and  form  loops 
around  it:  this  is  the  cremaster  muscle.  In  the  descent  of  oblique 
inguinal  hernia,  which  travels  the  same  course  with  the  spermatic 
cord,  the  cremaster  muscle  forms  one  of  its  coverings. 


..-^"2b 


....  ...  ^  ...  muiCle  of  the  Tight   wde. 

B.  Tilt  p«lmali>  minor.    7.  Tin!  corBco-biachialiB  muicle.    9.  The  upperj)Ml 
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The  Crsmastbr,  considered  as  a  distinct  muscle,  aritei  from  the 
middle  of  Poupart^s  ligament,  and  forms  a  series  of  loops  upoo 
the  spermatic  cord.  A  few  of  its  fibres  are  inserted  into  the  tu- 
nica vaginalis,  the  rest  ascend  along  the  inner  side  of  the  cord,  to 
be  inserted,  with  the  conjoined  tendon,  into  the  pectineal  line  of  the 
08  pubis. 

Relations, — The  internal  oblique  is  in  relation  by  its  eaiemal  surface 
with  the  external  oblique,  latissimus  dorsi,  spermatic  cord,  and  external 
abdominal  ring.  By  its  internal  surface  with  the  transversalis  muscle, 
the  fascia  transversalis,  the  internal  abdominal  ring,  and  spermatic 
cord.  By  its  lower  and  arched  border  with  the  spermatic  cord,  form- 
ing the  upper  boundary  of  the  spermatic  canal. 

The  cremaster  is  in  relation  by  its  ejatemal  surface  with  the  aponeu- 
rosis of  the  external  oblique  and  inter- columnar  fascia ;  and  by  its  t»- 
UmaL  surface  with  the  fascia  propria  of  the  spermatic  cord. 

The  internal  oblique  muscle  is  to  be  removed  by  separating  it  from 
its  attachments  to  the  ribs  above,  and  to  the  crest  of  the  ilium  and 
Ponpart*s  ligament  below.  It  should  be  divided  behind  by  a  vertical 
incision  extending  from  the  last  rib  to  the  crest  of  the  ilium,  as  its 
lumbar  attachment  cannot  at  present  be  examined.  The  muscle  is 
then  to  be  turned  forwards.  Some  degree  of  care  will  be  required  in 
performing  this  dissection  from  the  difficulty  of  distinguishing  between 
this  muscle  and  the  one  beneath.  A  thin  layer  of  cellular  tissue  is  all 
that  separates  them  for  the  greater  part  of  their  extent  Near  the 
crest  of  the  ilium  the  circumflexa  ilii  artery  ascends  between  the  two 
muscles,  and  forms  a  valuable  guide  to  their  separation.  Just  above 
Poupart^s  ligament  they  are  so  closely  connected  that  it  is  impossible 
to  divide  them. 

The  Transversalis  is  the  internal  fiat  muscle  of  the  abdomen ;  it 
is  transverse  in  the  direction  of  its  fibres,  as  is  implied  in  its  name. 
It  arises  from  the  outer  third  of  Poupart*s  ligament,  from  the  internal 
lip  of  the  crest  of  the  ilium,  its  anterior  two-thirds ;  from  the  spinous 
and  trumverse  processes  of  the  lumbar  vertebrae,  and  from  the  inner 
surfaces  of  the  six  inferior  ribs,  indigitating  with  the  diaphragm.  Its 
lower  fibres  curve  downwards,  to  be  inserted,  with  the  lower  fibres  of 
the  internal  oblique,  into  the  pectineal  line,  and  form  the  conjoined 
tendon.  Throughout  the  rest  of  its  extent  it  is  inserted  into  the 
crest  of  the  os  pubis  and  linea  alba.  The  lower  fourth  of  its  aponeurosis 

superior  or  mtemal  pillar ;  the  margin  below  the  ring,  the  inferior  or  external 
piuar;  the  curved  intercolumnar  fibres  are  seen  proceeding  upwards  from  Pou- 
part's  ligament  to  strengthen  the  ring.  The  numbers  14  and  15  are  situated 
upon  the  fascia  lata  of  the  thigh ;  the  opening  immediately  to  the  right  of  15  ii 
the  saphenous  opening.  l6.  The  rectus  muscle  of  the  right  side  brought  into 
view  by  the  removal  of  the  anterior  segment  of  its  sheath :  *  the  posterior  seg-  \ 

ment  of  its  sheath  with  the  divided  edge  of  the  anterior  segment.  17*  The 
pyramidalis  muscle.     18.  The  internal  oblique  muscle.     19.  The  coi^oined  I 

tendon  of  the  internal  oblique  and  transversalis  descending  behind  Poupart's  | 

ligament  to  the  pectineal  line.    20.  The  arch  formed  between  the  lower  curved  i 

border  of  the  internal  oblique  muscle  and  Poupart's  ligament ;  it  is  beneath  this  1 

arch  that  the  spermatic  cord  and  hernia  pass.  I 


pUMi  in  front  of  the  lectni  to  itie  lines  albs ;  tlie  upper  tirte-/oitr&i, 
with  the  poalerior  kmeUa  of  the  iiilemal  obliqae  behiiid  it. 

The  potlenor  apoiiairoia  of  the  tnuuTenoIis  divides  into  throe  la- 


the Oltenud  inlenxHt&l  miudf 


iili  iu  indigiuUoiu  with  the  h 

■luvciH^  muACle.     7.  Ju  pontcrior  anDn«un»iB,     a.  In  antejlDr  apooell- 
lit fonntoe; the  mott ^terlDT Jayerof  ihcBheBth  of  thei«ctue.  9-  'Hielower 

X"  1  [tct™  muKle.  1 1.  The  ircbed  opening  left  between  the  Iowa 
tmurerulii  miucle  ind  Pouput'i  hgament.  tbraugh  which  the 
:  card  mi  hernia  pan.  12.  The  iluleiu  muunui,  ud  mediui,  utd 
fom  femoru  miuclei  mieited  fay  ^ucui  lau. 
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mellae; — antBrior^  which  is  attached  to  the  bases  of  the  trangyeise  pro- 
cesses of  the  lumbar  vertebrse ;  middle,  to  the  apices  of  the  transverse 
processes ;  and  posterior,  to  the  apices  of  the  spinous  processes.  The 
anterior  and  middle  lamellae  enclose  the  quadratus  lumborum  muscle ; 
and  the  middle  and  posterior,  the  erector  spinae.  The  union  of  the 
posterior  lamella  of  the  tiansversalis  with  the  posterior  aponeurosis  of 
the  internal  oblique,  serratus  posticus  inferior,  and  latissimus  dorsi, 
constitutes  the  lumbar  fascia. 

Melatums. — ^By  its  eademal  surface  with  the  internal  oblique,  the  in- 
ternal sur&ces  of  the  lower  ribs,  and  internal  intercostal  muscles.  By 
its  inkmal  surface  with  the  transversalis  fascia,  which  separates  it  from 
the  peritoneim:!,  with  the  psoas  ma^us,  and  with  the  lower  part  of  the 
rectus  and  pyiamidalis.  The  spermatic  cord  and  oblique  inguinal 
hernia  pass  beneath  the  lower  border,  but  have  no  direct  relation 
with  it 

To  dissect  the  rectus  muscle,  its  sheath  should  be  opened  by  a  ver- 
tical incision  extending  from  over  the  cartilages  of  the  lower  ribs  to 
the  front  of  the  os  pubis.  The  sheath  may  then  be  dissected  off  and 
turned  to  either  side ;  this  is  easily  done  excepting  at  the  linese  trans- 
versae,  where  a  close  adhesion  subsists  between  the  muscle  and  the  ex- 
ternal boundary  of  the  sheath.  The  sheath  contains  the  rectus  and 
pyramldalis  muscle. 

The  Rectus  muscle  arises  by  a  flattened  tendon  from  the  crest  of 
the  08  pubis,  and  is  inserted  into  the  cartilages  of  the  fifth,  sixth,  and 
seventh  ribs.  It  is  traversed  by  several  tendinous  zig-zag  intersections, 
called  lineae  transversae.  One  of  these  is  usually  situated  at  the  um^ 
bilicus,  two  above  that  point,  and  sometimes  one  below.  They  are 
vestiges  of  the  abdominal  ribs  of  reptiles,  and  very  rarely  extend 
completely  through  the  muscle. 

Relations* — By  its  external  surface  with  the  anterior  lamella  of  the 
aponeurosis  of  the  internal  oblique,  below  with  the  aponeurosis  of  the 
transversalis,  and  pyiamidalis.  By  its  internal  surfaee  -with  the 
ensiform  cartilage,  the  cartilages  of  the  fifth,  sixth,  seventh,  eighth 
and  ninth  ribs,  with  the  posterior  lamella  of  the  internal  oblique,  the 
peritoneum,  and  the  epigastric  artery  and  veins. 

The  Pyramid ALis  muscle  arises  from  the  crest  of  the  os  pubis  in 
front  of  the  rectus,  and  is  inserted  into  the  linea  alba  at  about  midway 
between  the  umbilicus  and  the  os  pubis.  It  is  enclosed  in  the  same 
sheath  with  the  rectus,  and  rests  against  the  lower  part  of  that  muscle. 
This  muscle  is  sometimes  wanting. 

The  rectus  may  now  be  divided  across  the  middle,  and  the  two  ends 
drawn  aside  for  tiie  purpose  of  examining  the  mode  of  formation  oiits 
sheath. 

The  sheaih  of  the  rectus  is'  fdrmed  in  front  for  the  upper  three- 
fourths  of  its  extent,  by  the  aponeurosis  of  the  external  oblique  and 
the  anterior  lamella  of  the  internal  oblique,  and  Behind  by  the  poste- 
rior 1«in^ft|lfl.  of  the  internal  oblique  and  the  aponeurosis  of  the  trans- 
versalis.    At  the  commencement  of  the  lower  fourth,  the  posterior 
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wall  of  the  sheath  terminates  in  a  thin  cuired  margin,  the  apo- 
neuroses of  the  three  muscles  passing  altogether  in  front  of  the 
rectus. 

The  next  two  muscles  can  he  examined  only  when  the  viscera  of 
the  abdomen  are  removed.  To  see  the  quadratus  lumhorum,  it  is 
also  necessary  to  divide  and  draw  aside  the  psoas  muscle  and  the  an- 
terior lamella  of  the  aponeurosis  of  the  transversalis. 

The  Quadratus  lumborum  muscle  is  concealed  from  view  hy 
the  anterior  lamella  of  the  aponeurosis  of  the  transversalis  muscle, 
which  is  inserted  into  the  bases  of  the  transverse  processes  of  the 
lumbar  vertebrae.  When  this  lamella  is  divided,  the  muscle  wiU  be 
seen  arising  from  the  last  rib,  and  from  the  transverse  processes  of  the 
four  upper  lumbar  vertebrae.  It  is  inserted  into  the  crest  of  the  ilium 
and  ilio-lumbar  ligament  If  the  muscle  be  cut  across  or  removed, 
the  middle  lamella  of  the  transversalis  will  be  seen  attached  to  the 
apices  of  the  transverse  processes ;  the  quadratus  being  enclosed  be- 
tween the  two  lamellae  as  in  a  sheath. 

Relations.  —  Enclosed  in  the  sheath  formed  by  the  transversalis 
muscle,  it  is  in  relation  in  fronts  with  the  kidney,  the  colon,  the 
psoas  magnus,  and  the  diaphragm.  Behind^  but  also  separated  by  its 
sheath,  with  the  erector  spinas. 

The  Psoas  parvus  arises  from  the  tendinous  arches  and  interverte- 
bral substance  of  the  last  dorsal  and  first  lumbar  vertebra,  and  termi- 
nates in  a  long  slender  tendon  which  expands  inferiorly  and  is  inserted 
into  the  ilio-pectineal  line  and  eminence.  The  tendon  is  continuous  by 
its  outer  border  with  the  iliac  fascia.  • 

Relations. — It  rests  upon  the  psoas  magnus,  and  is  covered  in  hy 
the  peritoneum ;  superiorly  it  passes  beneath  the  ligamentum  arca- 
atum  of  the  diaphragm.     It  is  occasionally  wanting. 

Diaphragm. — To  obtain  a  good  view  of  this  important  inspiratory 
muscle,  the  peritoneum  should  be  dissected  from  its  under  surfece.  It 
is  the  muscular  septum  between  the  thorax  and  abdomen,  and  is  com- 
posed of  two  portions,  a  greater  and  a  lesser  muscle.  The  greater 
muscle  arises  from  the  ensiform  cartilage  ;  from  the  inner  sur&oes  of 
the  six  inferior  ribs,  indigitating  with  the  transversalis  ;  and  from  the 
ligamentum  arcuatum  externum  and  internum.  From  these  points, 
which. form  the  internal  circumference  of  the  trunk,  the  fibres  converge 
and  are  inserted  into  the  central  tendon. 

The  ligamentum  arcuatum  externum  is  the  upper  border  of  the  an- 
terior lamella  of  the  aponeurosis  of  the  transversalis :  it  arches  across 
the  origin  of  the  quadratus  lumborum  muscle,  and  is  attached  by  one 
extremity  to  the  base  of  the  transverse  process  of  the  first  lumbar 
vertebra,  and  by  the  other  to  the  apex  and  lower  margin  of  the  last 
rib. 

The  ligamentum  arcuatum  internum^  or  proprium^  is  a  tendinous 
arch  thrown  across  the  psoas  magnus  muscle  as  it  emerges  frt>m  the 
chest.  It  is  attached  by  one  extremity  to  the  base  of  the  transverse 
process  of  the  first  lumbar  vertebra,  and  by  the  other  is  continuous 
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with    the    lendon  of  the  lesui  lanscle    opposite    Che    bodf  of  the 

The  lendmout  ctnire  of  the  diaphragm  U  shaped  like  a.  trefoil  leaf, 
of  which  the  ceatral  leaflet  paints  to  the  enaiFoTm  tortilage,  and  is  the 
largeit;  the  lateial  leaflets,  right  and  left,  oecup3r  the  convspoDding 

Pig.  S*-* 


al  ude  of  the  duphrogDi' 


oal;  by  the 


fUejcuiua  from  thift  tendon  oirveg  to  the  If  ft  ude  of  the  ^acer  miucle  between 
the  (MophBgeal  and  sortie  openinBs.    9-  The  fourth  lumbar  vcrtebrt    30.  The 

aLbe  soTtSj  which  ii  eut  short  off.    12.  Aportiinx  of  the  4f  sophs^s  iasuinff 
mffh  the  mophsgeaJ  opening;  in  this  figure  the  crso^hm^esl  opening  u 

opening  for  the  inferior  vens  csvs,  in  the  tendinnuB  eentrt  of  the  diltpbngm. 
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portions  of  the  moBcle ;  the  right  being  the  larger  and  more  rounded, 
and  the  left  smaller  and  lengthened  in  its  form. 

Between  the  sides  of  the  ensiform  cartilage  and  the  cartilages  of  the 
adjoining  ribs,  is  a  small  triangular  space  where  the  muscular  fibres  of 
the  diaphragm  are  deficient.  This  space  is  closed  only  by  peritoneum 
on  the  side  of  the  abdomen,  and  by  pleura  within  the  chest.  It  is 
therefore  a  weak  point,  and  a  portion  of  the  contents  of  the  abdomen 
might,  by  violent  exertion,  be  forced  through  it,  producing  phrenic,  or 
diaphragmatic  hernia. 

The  lesser  muscle  of  the  diaphragm  takes  its  origin  from  the  bodies 
of  the  lumbar  yertebrse  by  two  tendons.  The  riffhi,  larger  and  longer 
than  the  left,  arises  from  the  anterior  surface  of  the  bodies  of  the 
second,  third,  and  fourth  vertebrae  ;  and  the  le/i  from  the  side  of  the 
second  and  third.  The  tendons  form  two  large  fleshy  bellies  {crura)^ 
which  ascend  to  be  inserted  into  the  central  tendon.  The  inner 
fasciculi  of  the  two  crura  cross  each  other  in  front  of  the  aorta,  and 
again  diverge  to  surround  the  oesophagus,  so  as  to  present  the  appear- 
ance of  a  figure  of  eight.  The  anterior  &sciculus  of  the  decussation  is 
formed  by  the  right  cms. 

The  openings  in  the  diofhragm  are  three :  one,  quadrilateral,  in  the 
tendinous  centre,  at  the  union  of  the  right  and  middle  leaflets,  for  the 
passage  of  the  inferior  vena  cava ;  a  muscular  opening  of  an  elliptic 
shape  formed  by  the  two  crura,  for  the  transmission  of  the  c^ophagits 
and  pneumogastrio  nerves ;  and  a  third,  the  aortic,  which  is  formed 
by  a  tendinous  arch  thrown  from  the  tendon  of  one  cms  to  that  of  the 
other,  beneath  which  pass  the  aorta,  the  right  vena  axygos,  and  thoraac 
duct.  The  great  splanchnic  nerves  pass  through  openings  in  the  lesser 
muscle  on  each  side,  and  the  lesser  splanchnic  nerves  through  the  fibres 
which  arise  from  the  ligamentum  arcuatum  internum. 

Relations, — By  its  superior  surface  with  the  pleurae,  the  pericar- 
dium, the  heart,  and  the  lungs.  By  its  inferior  surface  with  the  peri- 
toneum ;  on  the  left  with  the  stomach  and  spleen  ;  on  the  right  with 
the  convexity  of  the  liver  ;  and  behind  with  the  kidneys,  the  supra- 
renal capsules,  the  duodenum,  and  the  solar  plexus.  By  its  ctrcum- 
ference  with  the  ribs  and  intercostal  muscles,  and  with  the  vertebral 
column. 

Actions, — The  external  oblique  muscle,  acting  singly,  would  draw 
the  thorax  towards  the  pelvis,  and  twist  the  body  to  the  opposite  side. 
Both  muscles,  acting  together,  would  flex  the  thorax  directly  on  the 
pelvis.  The  internal  oblique  of  one  side  draws  the  chest  downwards 
and  outwards  :  both  together  bend  it  directly  forwards.  Either 
transversalis  muscle,  acting  singly,  will  diminish  the  size  of  the  abdo- 
men on  its  own  side,  and  both  together  will  constrict  the  entire 
cylinder  of  the  cavity.  The  recti  muscles,  assisted  by  the  pyramidales, 
flex  the  thorax  upon  the  chest,  and,  through  the  medium  of  the  Unese 
transversae,  are  enabled  to  act  when  their  sheath  is  curved  inwards  by 
the  action  of  the  transversales.  The  pyramidales  are  tensors  of  the  linea 
alba.    The  abdominal  are  expiratory  muscles,  and  the  chief  agents  of 
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expulsion  ;  by  their  action  the  fcetus  is  expelled  from  the  nteras,  the 
iirine  from  the  bladder,  the  faeces  from  the  rectum,  tiie  bile  from  the 
gall-bladder,  the  ingesta  from  the  stomach  and  bowels  in  vomiting,  and 
the  mucous  and  irritating  substances  from  the  bronchial  tubes,  trachea, 
and  nasal  passages,  during  coughing  and  sneezing.  To  produce  these 
efforts  they  all  act  together.  Their  violent  and  continued  action  pro- 
duces hernia ;  and,  acting  spasmodically,  they  may  occasion  rupture 
of  the  viscera.  The  quadratus  lumborum  draws  the  last  rib  down- 
ivards,  and  is  an  expiratory  muscle  ;  it  also  serves  to  bend  the  verte- 
bral column  to  one  or  the  other  side.  The  psoas  parvus  is  a  tensor 
of  the  iliac  ^cia,  and,  taking  its  fixed  origin  from  below,  it  may  as- 
sist in  flexing  the  vertebral  column  forwards.  The  diaphragm  is  an 
inspiratory  muscle,  and  the  sole  agent  in  tranquil  inspiration.  When 
in  action,  the  muscle  is  drawn  downwards,  its  plane  being  rendered  ob- 
lique from  the  level  of  the  ensiform  cartilage,  to  that  of  the  upper  lumbar 
vertebra.  During  relaxation  it  is  convex,  and  encroaches  consider- 
ably on  the  cavity  of  the  chest,  particularly  at  the  sides,  where  it 
corresponds  with  the  lungs.  It  assists  the  abdominal  muscles  power- 
fully in  expulsion,  every  act  of  that  kind  being  preceded  or  accom- 
panied by  a  deep  inspiration.  Spasmodic  action  of  the  diaphragm 
produces  hiccough  and  sobbing,  and  its  rapid  alternation  of  contraction 
and  relaxation,  combined  with  laryngeal  and  facial  movements,  laugh- 
ing and  crying. 


MUSCLES  OF  THE  PERINEUM. 

The  muscles  of  the  perineum  are  situated  in  the  outlet  of  the  pelvis, 
and  consist  of  two  groups,  one  of  which  belongs  especially  to  the 
organs  of  generation  and  urethra,  the  other  to  the  termination  of  the 
alimentary  canal.  To  these  may  be  added  the  only  pair  of  muscles 
which  is  proper  to  the  pelvis,  the  coccygeus.  The  muscles  of  the  peri- 
neal region  in  the  male,  are  the 

Accelerator  uringe. 
Erector  penis, 
Compressor  urethrae, 
Transversus  perinei. 
Sphincter  ani, 
Levator  ani, 
Coccygeus. 

Dissection. — To  dissect  the  perineum,  the  subject  should  be  fixed 
in  the  position  for  lithotomy,  that  is,  the  hands  should  be  bound  to 
the  soles  of  the  feet,  and  the  knees  kept  apart.  An  easier  plan  is  the 
drawing  of  the  feet  upwards  by  means  of  a  cord  passed  through  a  hook 
in  the  ceiling.  Both  of  these  plans  of  preparation  have  for  their 
object  the  full  exposure  of  the  perineum.    And  as  this  is  a  dissection 
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which  demands  some  degree  of  delicacy  and  nice  manipulation,  a  strong 
light  should  be  thrown  upon  the  part.  Having  fixed  the  subject,  and 
drawn  the  scrotum  upwards  by  means  of  a  string  or  hook,  carry  an 
incision  from  the  base  of  the  scrotum  along  the  ramus  of  the  pubes  and 
ischium  and  tuberosity  of  the  ischium,  to  a  point  parallel  with  the 
apex  of  the  coccyx  ;  then  describe  a  curve  over  the  coccjpc  to  the  same 
point  on  the  opposite  side,  and  continue  the  incision  onwards  along 
the  opposite  tuberosity,  and  along  the  ramus  of  the  ischium  and  of  the 
pubes,  to  the  opposite  side  of  the  scrotum,  where  the  two  extremities 
may  be  connected  by  a  transverse  incision.  This  incision  will  com- 
pletely surround  the  perineum,  following  very  nearly  the  outline  of  its 
boundaries.  Now  let  the  student  dissect  off  the  integument  carefully 
from  the  whole  of  the  included  space,  and  he  will  expose  the  fetty 
cellular  structure  of  the  common  superficial  &scia,  which  exactly  re- 
sembles the  superficial  &scia  in  every  other  situation.  The  conomon 
superficial  fiucia  is  then  to  be  removed  to  the  same  extent,  exposing 
the  superficial  perineal  ^.scia.  This  layer  is  also  to  be  turned  aside, 
when  the  muscles  of  the  genital  region  of  the  perineum  will  be  brought 
into  view. 

The  AccELERATORES  URINA  (bulbo-cavemosus)  (maa  from  a  ten- 
dinous point  in  the  centre  of  the  perineum  and  from  the  fibrous  raphe 
of  the  two  muscles.  From  these  origins  the  fibres  diverge,  like  the 
plumes  of  a  pen  ;  the  posterior  fibres  to  be  inserted  into  the  ramus  of 
the  pubes  and  ischium  ;  the  middle  to  encircle  the  corpus  spongiosum, 
and  meet  upon  its  upper  side  ;  and  the  anterior  to  spread  out  upon 
the  corpus  cavemosum  on  each  side,  and  be  inserted,  partly  into  its 
fibrous  structure,  and  partly  into  the  fascia  of  the  penis.  The  poste- 
rior and  middle  insertions  of  these  muscles  are  best  seen,  by  carefiodly 
raising  one  muscle  from  the  corpus  spongiosum  and  tracing  its  fibres. 

Relations, — By  their  superficial  surface  with  the  superficial  perineal 
fascia,  the  dartos,  the  superficial  vessels  and  nerves  of  the  perineum, 
and  on  each  side  with  the  erector  penis.  By  their  deep  surface  with 
the  corpus  spongiosum  and  bulb  of  the  urethra. 

The  Erector  penis  (ischio-cavemosus)  arises  fix)m  the  ramus  and 
tuberosity  of  the  ischium,  and  curves  around  the  root  of  the  penis,  to 
be  inserted  into  the  upper  surfiice  of  the  corpus  cavemosum,  where  it 
is  continuous  with  a  strong  fascia  which  covers  the  dorsum  of  the 
organ,  the  fascia  penis. 

Relations. — By  its  superficial  surface  with  the  superficial  perineal 
fascia,  the  dartos,  and  the  superficial  perineal  vessels  and  nerve.  By 
its  deep  sufface  with  the  corpus  cavemosum  penis. 

The  Compressor  urethra  (Wilson^s  and  Guthne^s  muscles), 
consists  of  two  portions  ;  one  of  which  is  transverse  in  its  direction, 
and  passes  inwards,  to  embrace  the  membranous  urethra  ;  the  other  is 
perpendicular,  and  descends  from  the  pubes.  The  transverse  portion^ 
particularly  described  by  Mr.  Guthrie,  ari^s  by  a  narrow  tendinous 
point,  from  the  upper  part  of  the  ramus  of  the  ischium,  on  each  side, 
and  divides  into  two  &Bciculi,  which  pass  inwards  and  slightly  up- 


VBids,  and  embrace  the  membraDous  portion  of  the  urethra  and 
Covper'i  glands.  At  thej.pasa  towards  the  urelhiB,  they  spread  out 
and  become  Ian-shaped,  and  are  imerled  into  a  lendinoDs  taphe  upon 
the  upper  anS  lower  euilitcea  of  the  urethra,  extendii^  fnnn  the  apex 
of  the  proalate'  gland,  to  which  they  are  attached  pogteriorlj,  to  the 
bolboiu  portion  of  the  urethra,  with  which  they  ore  connected  in  front. 
When  aeen  Erom  aboie,  theee  portions  reiemble  two  bna,  connected 
b;  their  eiptuided  bordei  along  the  middle  line  of  the  membrHnouB 
urethra,  from  the  proitate  to  the  bulbous  portion  of  the  utethia.  The 
same  ^pearance  is  obtained  by  viewing  them  from  below. 

The  perpendiadar  portumf  deicribed  by  Mr.  Wilson,  onset  by  two 
tendinous  points  from  the  inner  surfece  of  the  arch  of  the  pubes,  on 
esch  tide  ol^  and  close  to,  the  symphysis.  The  tendinous  origiDa  soon 
become  muscular,  and  descend  perpcudicularly,  to  be  iaaeiiai  into  the 
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irbon  of  the  muscle  ;  be  coniiden  W^ilwn'l  mull 
iLtuued  between  the  prottatfl  ^imd  sod  nctum. 
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upper  fasciculus  of  the  transyerse  portion  of  the  muscle  ;  so  that  it  is 
not  a  distinct  muscle  surrounding  the  membranous  portion  of  the 
urethra,  and  supporting  it  as  in  a  sling,  as  described  by  Mr.  Wilson, 
but  merely  an  upper  orioin  of  the  transverse  muscle. 

The  compressor  urethrae  may  be  considered  either  as  two  symme- 
trical muscles  meeting  at  the  raphe,  or  as  a  single  muscle :  I  hare 
adopted  the  latter  course  in  the  above  description,  as  appearing  to  me 
the  more  consistent  with  the  general  connections  of  the  muscle,  and 
with  its  actions. 

The  Transversus  pbrinei  arises  firom  the  tuberosity  of  the  ischium 
on  each  side,  and  is  inserted  into  the  central  tendinous  point  of  the 
perineum.* 

RdaHions, — By  its  superfckU  surface  with  the  superficial  perineal 
fascia,  and  superiBcial  perineal  artery.  By  its  deep  surface  with  the 
deep  perineal  fascia,  and  internal  pudic  artery  and  veins.  By  its  pos- 
terior border  it  is  in  relation  with  that  portion  of  the  superficial  peri- 
neal &scia  which  passes  back  to  become  continuous  with  the  deep 
&scia. 

To  dissect  the  compressor  ur^ree^  the  whole  of  the  preceding 
muscles  should  be  removed,  so  as  to  render  the  glistening  sur&ce  of  the 
deep  perineal  fascia  quite  apparent.  The  anterior  layer  of  this  fascia 
should  then  be  carefully  dissected  away,  and  the  corpus  spongiosum 
penis  divided  through  its  middle,  separated  from  the  corpus  caver- 
nosum,  and  drawn  forwards,  to  put  the  'membranous  portion  of  the 
urethra,  upon  which  the  muscle  is  spread  out,  on  the  stretch.  The 
muscle  is,  however,  better  seen  in  a  dissection  made  from  .within  the 
pelvis,  after  having  turned  down  the  bladder  firom  its  attachment  to 
the  OS  pubis,  and  removed  a  plexus  of  veins  and  the  posterior  layer  of 
the  deep  perineal  fascia. 

The  Sphincter  ani  is  a  thin  and  elliptical  plane  of  muscle  dosdy 
adherent  to  the  iiitegument,  and  surrounding  the  opening  of  the  anus. 
It  arises  posteriorly  in  the  superficial  fiiscia  around  the  coccyx,  and  by 
a  fibrous  raphe  from  the  apex  of  that  bone ;  and  is  inserted  anteriorly 
into  the  tendinous  centre  of  the  perineum,  and  into  the  raph6  of  the 
integument,  nearly  as  &r  forwards  as  the  commencement  of  the 
scrotum. 

Relations. — By  its  superficial  surface  with  the  integument  By  its 
de^  surface  with  the  internal  sphincter,  the  levator  ani,  the  ceUnlar 
tissue  and  fat  in  the  ischio-rectal  fossa,  and  in  firont  with  the  superfi- 
cial perineal  fascia. 

The  Sphincter  ani  internus  is  a  muscular  ring  embracing  the 
extremity  of  the  intestine,  and  formed  by  an  aggregation  of  the  cir^ 
cular  muscular  fibres  of  the  rectum. 

*  I  have  twice  dissected  a  perineum  in  which  the  transversus  perinei  was  of 
large  size,  and  spread  out  as  it  approached  the  middle  line  so  as  to  become  fim- 
shaped.  The  posterior  fibres  were  continuous  with  those  of  the  musde  of  the 
opposite  side ;  but  the  anterior  were  prolonged  forwards  upon  the  bulb  and 
corpus  spongiosum  of  the  urethra  as  far  as  the  middle  of  the  penis,  forming  a 
broad  layer  which  usurped  the  place  and  office  of  the  accelerator  urinse. 
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Part  of  the  levator  ani  may  be  seen  during  the  dissection  of  the 
anal  portion  of  the  perineum  by  removing  the  fat  which  surrounds  the 
termination  of  the  rectum  in  the  ischio-rectal  fossa.  But,  to  study  the 
entire  muscle,  a  lateral  section  of  the  pelvis  must  be  made  by  sawing 
through  the  pubes  a  little  to  one  side  of  the  symphysis,  separating  the 
bones  behind  at  the  sacro-iliac  symphysis,  and  turning  down  the  blad- 
der and  rectum.  The  pelvic  fascia  is  then  to  be  carefully  raised,  be- 
ginning at  the  base  of  the  bladder  and  proceeding  upwards,  until  the 
whole  extent  of  the  muscle  is  exposed. 

The  Levator  ani  is  a  thin  plane  of  muscular  fibres,  situated  on 
each  side  of  the  pelvis.  The  muscle  arises  from  the  inner  sur&ce  of 
the  08  pubis,  from  the  spine  of  the  ischium,  and  between  those  points 
from  the  angle  of  division  between  the  obturator  and  the  pelvic  &scia. 
Its  fibres  descend  to  be  inserted  into  the  extremity  of  the  coccyx  into 
a  fibrous  raph^  in  front  of  that  bone,  into  the  lower  part  of  the  rectum, 
base  of  the  bladder,  and  prostate  gland. 

In  the  female  this  muscle  is  inserted  into  the  coccyx  and  fibrous 
raphe,  lower  part  of  the  rectum  and  vagina. 

Relaiions. — By  its  eademal  or  perineal  surface,  with  a  thin  layer  of 
fiuBcia,  by  which,  and  by  the  obturator  &scia,  it  is  separated  from  the 
obturator  intemus  muscle ;  with  the  &t  in  the  ischio-rectal  fossa,  the 
deep  perineal  fascia,  the  levator  ani,  and  posteriorly  with  the  gluteus 
maximus.  By  its  internal  or  pdvic  surface  with  the  pelvic  fascia, 
which  separates  it  fix)m  the  iTiscera  of  the  pelvis  and  peritoneum. 

The  C00CY6EU8  MUSCLE  is  a  tendino-muscular  layer  of  a  triangular 
form.  It  arises  from  the  spine  of  the  ischium,  and  is  inserted  into 
the  side  of  the  coccyx  and  lower  part  of  the  sacrum. 

Relatvms. — By  its  intemal  or  pdvic  surface^  with  the  rectum ;  by  its 
external  surface  with  the  lesser  and  greater  sacro-ischiatic  ligaments. 

The  muscles  of  the  perineum  in  the  female  are  the  same  as  in  the 
male,  and  have  received  analogous  names.     They  are  smaller  in  size, 
and  are  modified  to  suit  the  different  form  of  the  organs ;  they  are- 
Constrictor  vaginae. 

Erector  clitoridis, 

Transversus  perinei. 

Compressor  urethrse. 

Sphincter  ani. 

Levator  ani, 

Coccygeus. 

The  Constrictor  vagina  is  analogous  to  the  acceleratores  urinae ;  it  is 
continuous  posteriorly  with  the  sphincter  ani,  interlacing  with  its  fibres, 
and  is  inserted  anteriorly  into  the  sides  of  the  corpora  cavernosa,  and 
faseoA  of  the  clitoris. 

The  Transversus  perinei  is  inserted  into  the  side  of  the  constrictor 
vaginae,  and  the  levator  ani  into  the  side  of  the  vagina. 

The  other  muscles  are  precisely  similar  in  their  attachments  to  those 
in  the  male. 

a 
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Adions, — ^The  acceleratores  nrins  being  continaoiis  at  the  middle 
line,  and  attached  on  each  side  to  the  bone,  by  means  of  their  posterior 
fibres  will  support  the  bulbous  portion  of  the  urethra,  and  acting  sud- 
denly will  propeh  the  semen,  or  the  last  drops  of  urine  from  the  canaL 
The  posterior  and  middle  fibres,  according  to  Krause,*  contribute  to- 
wards the  erection  of  the  corpus  spongiosum,  by  producing  compresr 
sion  upon  the  yenous  structure  of  the  bulb ;  and  the  anterior  fibres, 
according  to  Tyrrell,f  assist  in  the  erection  of  the  entire  organ  by  com- 
pressing the  vena  dorsalis,  by  means  of  their  insertion  into  the  &scia 
penis.  The  erector  penis  becomes  entitled  to  its  name  £rom  spreading 
out  upon  the  dorsum  of  the  organ,  into  a  membranous  expansion  (Cetscia 
penis),  which,  according  to  Krause,  compresses  the  dorsal  vein  during 
the  action  of  the  muscle,  and  especially  after  the  erection  of  the  organ 
has  commenced.  The  transverse  muscles  serve  to  steady  the  tendinous 
centre,  that  the  muscles  attached  to  it  may  obtain  a  firm  point  of 
support.  According  to  Cruveilhier,  they  draw  the  anus  backwards 
during  the  expulsion  of  the  faeces,  and  antagonise  the  levatorea  ani 
which  carry  the  anus  forwards.  The  compressor  urethcae  taking  its 
fixed  point  from  the  ramus  of  the  ischium  at  each  side,  can,  says 
Mr.  Guthrie,  **  compress  the  urethra  so  as  to  close  it ;  I  conceive 
completely,  after  the  manner  of  a  sphincter."  The  transverse  portion 
will  also  have  a  tendency  to  draw  the  urethra  downwards,  whilst  the 
perpendicular  portion  will  draw  it  upwards  towards  the  os  pubis.  The 
inferior  fiiscicidus  of  the  transverse  musclfe,  enclosing  Cowper^s  glands, 
will  assist  those  bodies  in  evacuating  their  secretion.  The  eatemal 
sphincter  being  a  cutaneous  muscle  contracts  the  integument  around 
the  anus,  and  by  its  attachment  to  the  tendinous  centre,  and  to 
the  point  of  the  coccyx,  assists  the  levator  ani  in  giving  support  to  the 
opening  during  expulsive  efforts.  The  internal  sphincter  contracts  the 
extremity  of  the  cylinder  of  the  intestine.  The  use  of  the  levator  ani 
is  expressed  in  its  name.  It  is  the  antagonist  of  the  diaphragm  and 
ihe  rest  of  the  expulsory  muscles,  and  serves  to  support  the  rectum, 
and  vagina  during  their  expulsive  efforts.  The  levator  ani  acts  in 
unison  with  the  diaphragm,  and  rises  and  foils  like  that  muscle  in 
forcible  respiration.  Yielding  to  the  propulsive  action  of  the  abdo- 
minal muscles,  it  enables  the  outlet  of  the  pelvis  to  bear  a  greater 
force  than  a  resisting  structure,  and  on  the  remission  of  such  action 
it  restores  the  perineum  to  its  original  form.  The  coccygei  muscles 
restore  the  coccyx  to  its  natural  position,  after  it  has  been  pressed 
backwards  during  de&ecation  or  during  parturition. 

*  Miiller,  Archiv  fiir  Anatomie,  Physiologie,  &c.  1837* 
t  Lectures  in  the  College  of  Surgeons.     1839< 
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The  muscles  of  the  upper  extremity  may  be  arranged  mto  groups 
corresponding  with  the  different  regions  of  the  limb,  thus : 


Anterior  Thoracic  Region, 

Pectoralis  major, 
Pectoralis  minor, 
Subclayius. 


Ijoteral  Thoracic  R^ion, 
Serratus  magnus. 


Anterior  Scapular  Region,  Posterior  Scapular  Region, 

Subscapularis.  Supra-spinatus, 

In&a-spinatus, 
Teres  minor, 
Teres  major. 

Acromial  Region, 

Deltoid. 

Anterior  Humeral  Region,  Posterior  Humeral  Region, 

Coraco-brachialis,  Triceps. 

Biceps, 

Brachialis  anticus. 


Anterior  Brachial  Region, 

Superficial  layer. 

Pronator  radii  teres. 
Flexor  carpi  radialis, 
Palmaris  longus. 
Flexor  sublimis  digitorum, 
Flexor  carpi  ulnaris. 


Deep  layer. 

Flexor  profundus  digitorum, 
Flexor  longus  pollicis, 
Pronator  quadratus. 


Posterior  Brachial  Region. 

Superficial  layer. 

Supinator  longus, 
Extensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brevior, 
Extensor  communis  digitorum. 
Extensor  minimi  digiti. 
Extensor  carpi  ubiaris, 
Anconeus. 

Deep  layer. 

Supinator  brevis. 
Extensor  ossis  metacarpi  pollicis. 
Extensor  primi  intemodii  pollicis. 
Extensor  secundi  intemodii  pollicis. 
Extensor  indicis. 
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Hand. 
Radial  Region  {Thenar),  Ulnar  Region  (^Hypothenar), 

Abductor  pollicis,  Palmaris  brevis. 

Flexor  ossis  metacarpi  (opponens).  Abductor  minimi  digiti. 

Flexor  brevis  pollicis,  Flexor  breyis  minimi  digiti. 

Adductor  pollicis.  Adductor  minimi  digitL 

Palmar.  Region, 

Lumbricales, 
Interossei  palmares, 
InteroBsei  dorsales. 


Anterior  Thoracic  Region. 

Pectoralis  major, 
Pectoralis  minor, 
Subclavius. 

Dissedion, — Make  an  incision  along  the  line  of  the  clavicle,  from 
the  upper  part  of  the  sternum  to  the  acromion  process ;  a  second  along 
the  lower  border  of  the  great  pectoral  muscle,  from  the  lower  end  of 
the  sternum  to  the  insertion  of  its  tendon  into  the  humerus ;  and  con- 
nect the  two  by  a  third,  carried  longitudinally  along  the  middle  of  the 
sternum.  The  integument  and  superficial  fascia  are  to  be  dissected  to- 
gether from  off  the  fibres  of  the  muscle,  and  always  in  the  direction  of 
their  course.  For  this  purpose  the  dissector,  if  he  have  the  right  arm, 
will  commence  with  the  lower  angle  of  the  flap ;  if  the  left,  with  the 
upper  angle.  He  will  thus  expose  the  pectoralis  major  muscle  in  its 
whole  extent. 

The  Pectoralis  major  muscle  arises  from  the  sternal  two-thirds 
of  the  clavicle,  from  one  half  the  breadth  of  the  sternum  its  whole 
length,  from  the  cartilages  of  all  the  true  ribs,  excepting  the  first  and 
last,  and  from  the  aponeurosis  of  the  external  oblique  muscle  of  Uie 
abdomen.  It  is  inserted  by  a  broad  tendon  into  the  anterior  bicipital 
ridge  of  the  humerus. 

That  portion  of  the  muscle  which  arises  firom  the  clavicle,  is  sepa- 
rated from  that  connected  with  the  sternum  by  a  distinct  cellular  in- 
terspace ;  hence  we  speak  of  the  domcular  portion  and  sternal  portion 
of  the  pectoralis  major.  The  fibres  from  this  very  extensive  origin 
converge  towards  a  narrow  insertion,  giving  the  miracle  a  radiated  ap- 
pearance. But  there  is  a  peculiarity  about  the  formation  of  its  tendon 
which  must  be  carefully  noted.  The  whole  of  the  lower  border  is 
folded  inwards  upon  the  upper  portion,  so  that  the  tendon  is  doubled 
upon  itself.  Another  peculiarity  results  from  this  arrangement:  the 
fibres  of  the  upper  portion  of  the  muscle  are  inserted  into  the  lower 
part  of  the  bicipital  ridge ;  and  those  of  the  lower  portion,  into  the 
upper  part. 
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.  RetcUions, — By  its  external  surface  with  the  fibres  of  origin  of  the 
platysma  myoides,  the  mammary  gland,  the  superficial  fascia  and  inte- 
gament.  By  its  internal  surface^  on  the  thorax,  with  the  clavicle,  the 
sternum,  the  costal  cartilages,  intercostal  muscles,  subclavius,  pectoralis 
minor,  and  serratus  magnus ;  in  the  axilla,  with  the  axillary  vessels 
and  glands.  By  its  external  border  with  the  deltoid,  from  which  it  is 
separated  above  by  a  cellular  interspace  lodging  the  cephalic  vein  and 
the  descending  branch  of  the  thoracico-acromialis  artery.  Its  loioer 
border  forms  ti^e  anterior  boundary^  of  the  axillary  space. 

The  pectoralis  major  is  now  to  be  removed  by  dividing  its  fibres 
along  the  lower  border  of  the  clavicle,  and  then  carrying  the  incision 
perpendicularly  downwards,  parallel  to  the  sternum,  and  at  about  three 
inches  from  its  border.  Divide  some  loose  cellular  tissue,  and  several 
small  branches  of  the  thoracic  arteries,  and  reflect  the  muscle  outwards. 
We  thus  bring  into  view  a  region  of  considerable  interest,  in  the  mid- 
dle of  which  is  situated  the  pectoralis  minor. 

The  Pectoralis  minor  arises  by  three  digitations  from  the  third, 
fourth,  and  fifth  ribs,  and  is  inserted  into  the  anterior  border  of  the 
coracoid  process  of  the  scapula  by  a  broad  tendon. 

Relations. — By  its  anterior  surface  with  the  pectoralis  major  and 
superior  thoracic  vessels  and  nerves.  By  its  posterior  surface  with 
the  ribs,  the  intercostal  muscles,  serratus  magnus,  axillary  space,  and 
axillary  vessels  and  nerves.  Its  upper  border  forms  the  lower  boun- 
dary of  a  triangular  space  bounded  above  by  the  costo-coracoid  mem- 
brane, and  internally  by  the  ribs.  In  this  space  are  found  the  axil- 
lary vessels  and  nerves,  and  in  it  the  subclavian  artery  may  be  tied 
below  the  clavicle. 

The  Subclavius  muscle  arises  by  a  round  tendon  from  the  cartilage 
of  the  first  rib,  and  is  inserted  into  the  under  surface  of  the  clavicle. 
This  muscle  is  concealed  by  the  costo-coracoid  membrane,  an  extension 
of  the  deep  cervical  fascia,  by  which  it  is  invested. 

JRelaiions. — By  its  upper  surface  with  the  clavicle.  By  the  lotuer 
with  the  subclavian  artery  and  vein  and  brachial  plexus,  which  sepa- 
rate it  firom  the  first  rib.  In /tor/  with  the  pectondis  major,  the  costo- 
coracoid  membrane  being  interposed. 

Actions. — ^The  pectoralis  major  draws  the  arm  against  the  thorax, 
while  its  upper  fibres  assist  the  upper  part  of  the  trapezius  in  raising 
the  shoulder,  as  in  supporting  weights.  The  lower  fibres  depress  the 
shoulder  with  the  aid  of  the  latissimus  dorsi.  Taking  its  fixed  point 
from  the  shoulder,  the  pectoralis  major  assists  the  pectoralis  minor, 
subclavius,  and  serratus  magnus,  in  drawing  up  and  expanding  the 
chest.  The  pectoralis  minor,  in  addition  to  this  action,  draws  upon 
the  coracoid  process,  and  assists  in  rotating  the  scapula  upon  the  chest. 
The  subclavius  draws  the  clavicle  downwards  and  forwards,  and 
thereby  assists  in  steadying  the  shoulder.  All  the  muscles  of  this 
group  are  agents  in  forced  respiration,  but  are  incapable  of  acting  until 
the  shoulders  are  fixed. 
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Lateral  Thoracic  Recfion, 

Seiratiu  magnns. 

The  Sbrrattts  magnus  (senatus,  indented  like  the  edge  of  a  saw,) 
arius  by  fleshy  serrations  firom  the  nine  upper  libs  excepting  the  first, 
and  extends  backwards  upon  the  side  of  the  chest,  to  be  inserted  into 
the  whole  length  of  the  base  of  the  scapula  upon  its  anterior  aspect 
In  structure  the  muscle  is  composed  of  three  portions,  a  superior  por- 
tion formed  by  two  serrations  attached  to  the  second  rib,  and  inserted 
into  the  inner  sur&ce  of  the  superior  angle  of  the  scapula,  a  middle 
portion  composed  of  the  serrations  connected  with  the  third  and  fourth 
ribs,  and  inserted  into  the  greater  part  of  the  posterior  border,  and  an 
inferior  portion  consisting  of  the  last  five  serrations  which  indigitate 
with  the  obliquus  extemus  and  form  a  thick  muscular  foaciculus  which 
is  inserted  into  the  scapula  near  its  inferior  angle. 

ReUttioM. — By  its  superficial  swrfaos  with  the  pectoralis  major  and 
minor,  the  subscapularis,  and  the  axillary  vessels  and  nerves.  By  its 
deep  surface  with  the  ribs  and  intercostdi  muscles,  to  which  it  is  con^ 
nected  by  an  extretfjjvly  loose  cellular  tissue* 

Actions, — Theil^tatus  magnus  is  the  great  external  inspiratoiy 
muscle,  raising  the  ribs  when  the  shoulders  are  fixe^  and  thereby  in- 
creasing the  cavity  of  the  chest  Acting  upon  the  scapula,  it  ^ws 
the  shoulder  forwards,  as  we  see  to  be  the  case  in  diseased  lungs,  where 
the  chest  has  become  almost  fixed  firom  apprehension  of  the  expanding 
action  of  the  respiratory  muscles. 

Afderior  Scapular  Region, 

Subscapularis. 

The  Subscapularis  muscle  arises  from  the  whole  of  the  under  sur- 
face of  the  scapula  excepting  the  superior  and  inferior  angle,  and  ter- 
minates by  a  broad  and  thick  tendon,  which  is  inserted  into  the  lesser 
tuberosity  of  the  humerus.  The  substance  of  the  muscle  is  traversed 
by  several  intersecting  membranous  layers  from  which  muscular  fibres 
arise,  the  intersections  being  attached  to  the  ridges  on  the  surfoce  of 
the  scapula.  Its  tendon  forms  part  of  the  capsule  of  ^e  joint,  glides 
oyef  a  large  bursa  which  separates  it  from  the  base  of  the  coracoid 
process,  and  is  lined  by  a  prolongation  of  the  synovial  membrane  of 
the  articulation. 

Relations, — By  its  anterior  surfiice  with  the  serratus  magnus,  coiaoo- 
brachialis,  and  axillary  vessels  and  nerves.  By  its  posterior  surface  with 
the  scapula,  the  subscapular  vessels  and  nerves,  and  the  shoulder, 
joint. 

Action, — It  rotates  the  head  of  the  humerus  inwards,  and  is  a 
powerful  defence  to  the  joint  When  the  arm  is  raised,  it  draws  the 
humerus  downwards. 
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Posterior  Scapular  Region, 

Sapra-spinatus,  Teres  minor, 

Infira-spinatus,  Teres  major. 

The  SuPRA-spiNATUS  muscle  (stqtray  aboye  ;  epina,  the  spine) 
arises  from  the  whole  of  the  snpra-spinous  fossa,  and  is  inserted  into 
the  uppermost  depression  on  the  great  tuberosity  of  the  humerus.  The 
tendon  of  this  muscle  cannot  be  well  seen  until  ^e  acromion  process  is 
removed. 

RekUions. — By  its  upper  surface  with  the  trapezius,  the  clavicle, 
acromion,  and  coraco-acromion  ligament.  From  the  trapezius  it  is 
separated  by  a  strong  fascia.  By  its  lower  surface  with  the  supra- 
spinous  fossa,  the  supra-scapular  vessels  and  nerve,  and  the  upper  part 
of  the  shoulder-joint,  forming  part  of  the  capsular  ligament. 

The  Infra- SPIN ATUS  (tn/ina,  beneath  ;  spina,  the  spine)  is  cover- 
ed in  by  a  layer  of  tendinous  fascia,  which  must  be  removed  before 
the  fibres  of  the  muscle  can  be  seen,  the  deltoid  muscle  having  been 
previously  turned  down  from  its  scapular  origin.  It  arises  from  the 
whole  of  the  infra-spinous  fossa,  and  from  the  fascia  above-mentioned, 
and  is  inserted  into  the  middle  depression  upon  the  greaiter  tuberosity 
of  the  humerus. 

Relations,  —  By  its  posterior  surface  with  the  deltoid,  latissimus 
dorsi  and  integument.  By  its  anterior  surface  with  the  infra-spinous  "* 
fossa,  superior  and  dorsal  ■  scapular  vessels,  and  shouldeivjoint ;  its 
tendon  being  lined  by  a  prolongation  from  the  synovial  membrane. 
By  its  upper  border  it  is  in  relation  with  the  spine  of  the  scapula,  and 
by  the  lower  with  the  teres  minor,  with  which  it  is  closely  united. 

The  Teres  minor  muscle  {teres,  round)  arises  from  the  middle  third 
of  the  inferior  border  of  the  scapula,  and  is  inserted  into  the  lower  de- 
pression on  the  great  tuberosity  of  the  humerus.  The  tendons  of  these 
three  muscles,  with  that  of  the  subscapularis,  are  in  immediate  contact 
with  the  shoulder-joint,  and  form  part  of  its  ligamentous  capsule, 
thereby  preserving  the  solidity  of  the  articulation.  They  are  there- 
fore the  structures  most  frequently  ruptured  in  dislocation  of  the  head 
of  the  humerus. 

Relations, —  By  its  posterior  surface  with  the  deltoid,  latissimus 
dorsi  and  integument  By  its  anterior  satface  with  the  inferior  bor- 
der, and  part  of  the  dorsum  of  the  scapula,  the  dorsalis  scapulae  'ves- 
sels, scapular  head  of  the  triceps,  and  shoulder-joint  By  its  upper 
border  with  the  infra-spinatus  ;  and  by  the  lower  with  the  latissimus 
dorsi,  teres  major,  and  long  head  of  the  triceps. 

The  ^SRES  MAJOR  muscle  arises  from  the  lower  third  of  the  inferior 
border  of  the  scapula,  encroaching  a  little  upon  its  dorsal  aspect,  and 
is  inserted  into  the  posterior  bicipital  ridge.  Its  tendon  lies  immedi- 
ately behind  that  of  the  latissimus  dorsi,  from  which  it  is  separated  by 
a  synovial  membrane. 

Relations, — By  its  posterior  sutface  with  the  latissimus  dorsi,  sea- 
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pular  head  of  the  triceps  and  integument  By  its  anterior  surfaoe 
with  the  subscapularis,  latissimus  dorsi,  coraco-brachialis,  short  head 
of  the  biceps,  axillary  vessels,  and  branches  of  the  brachial  plexus.  By 
its  uj^oer  border  it  is  in  relation  with  the  teres  minor,  from  whidi  it 
is  separated  by  the  scapular  head  of  the  triceps,  and  by  the  lotoer  it 
forms  with  the  latissimus  dorsi  the  lower  and  posterior  border  of  the 
axilla. 

A  laige  triangular  space  exists  between  the  two  teres  muscles, 
which  is  divided  into  two  minor  spaces  by  the  long  head  of  the 
triceps. 

Actions^ — iThe  supra-spinatus  raises  the  arm  from  the  side ;  but 
only  feebly,  from  the  disadvantageous  direction  of  the  force.  The 
infra-spinatus  and  teres  minor  are  rotators  of  the  head  of  the  humerus 
outwards.  The  most  important  use  of  these  three  muscles  is  the  pro- 
tection of  the  joint,  and  defence  against  displacement  of  the  head  of 
the  humerus,  in  which  action  they  co-operate  with  the  subscapularis. 
The  teres  major  combines,  with  the  latissimus  dorsi,  in  rotating  the 
arm  inwards,  and  at  the  same  time  carrying  it  towards  the  side,  and 
somewhat  backwards. 

Acromial  Region. 

Deltoid. 

The  convexity  of  the  shoulder  is  formed  by  a  large  triangular 
muscle,. the  ddtoid  (A,  delta  ;  fT^o;,  resemblance),  which  arises  frx>m  the 
outer  third  of  the  clavicle,  ffom  the  acromion  proces8,and  irova.  the  whole 
length  of  the  spine  of  the  scapula.  The  fibres  from  this  broad  origin 
converge  to  the  middle  of  the  outer  side  of  the  humerus,  where  they 
are  inserted  into  a  rough  triangular  elevation.  This  muscle  is  remark- 
able for  its  coarse  texture,  and  for  its  numerous  tendinous  intersections 
from  which  muscular  fibres  arise.  The  deltoid  muscle  may  now  be 
cut  away  from  its  origin,  and  turned  down,  for  the  purpose  of  bring- 
ing into  view  the  muscles  ^d  tendons  placed  immediately  around  the 
shoulder-joint.  In  so  doing,  a  large  bursa  will  be  seen  between  the 
under  surfiEUse  of  the  muscle  and  the  head  of  the  humerus. 

Rekctions. — By  its  sup&rfickd  surface  with  a  thin  aponeurotic  &8cia, 
a  few  fibres  of  the  platysma  myoides,  the  superficial  &8cia  and  in- 
tegument. By  its  deq>  surfcuce  with  the  shoidder-joint,  from  which 
it  is  separated  by  a  thin  tendinous  fascia,  and  by  a  synovial  bursa ; 
with  the  coraco-acromial  ligament,  coracoid  process,  pectoralis  minor, 
coraco-brachialis,  both  heads  of  the  biceps,  tendon  of  the  pectoralis 
major,  tendon  of  the  supra-spinatus,  infra-spinatus,  teres  minor,  teres 
major,  scapular  and  external  headtof  the  triceps,  the  circumflex 
vessels  anterior  and  posterior,  and  humerus.  By  its  amAerior  border 
with  the  external  border  of  the  pectoralis  major,  from  which  it  is 
separated  by  a  cellular  interspace,  lodging  the  cephalic  vein  and 
descending  branch  of  the  thoracico-acromialis  artery.      Its  posterior 


with  tha 
;le,  and  tbick  b*low. 
—The  datoid  is  the  eleystnr  muBcle  of  the  arm  in  a  direct 
line,  and  by  means  of  its  eitensive  origin  can  carry  the  arm  forwards 
or  Wkwarda  bo  as  to  range  with  the  hand  a  coneiderable  Kgment  of 
a  large  circle.  The  aim,  raiaed  b;  the  deltoid,  it  a  good  illiutration 
of  a  lever  of  the  third  powt 


ihine,  bj 
wluch  Telocity  ia  gained  at  the  ex- 
pense of  power.  In  this  lever,  »he 
weight  (hand)  is  at  one  eilreraity, 
the  fnlcmm  (the  glenoid  cavity)  at 
the  opposite  end,  and  the  power 
(the  inunioQ  of  the  muack)  be- 
tween the  two,  bat  nearer  to  the 
fnlcnun  than  lo  the  weight. 

AnJerior  Humeral  Region. 
Com^o-brachialis, 
Biceps, 

Biachialis  anticca. 
2)utMliDn.  — These  mnscleB  aie 
exposed,  on  the  removal  of  the 
integnment  and  bacia  fmm  the  an- 
terior half  of  the  upper  arm,  and 
the  clearing  away  of  the  ceLalar 


proceH  in  common  with  the  ihort 
head  of  the  biceps;  and  ie  isMrteii 
into  a  rough  line  on  the  Inner  side 
of  the  middle  of  the  hnmeniB. 

Reiaiioiu, — By  its  anterior  eur- 
/aee  with  the  deltoid,  and  pectoialia 


Fig.gs.' 


"  The  muBclei  of  the  anterior  upect  of  the  uj 
proeeu  of  the  ic^ula.    a-  The  ooraco-claviculaF  U 

pauio^  outwArd»  to  the  acrDmion.  4.  The  aubs 
um  m^or ;  the  trunaulBr  spue  above  this  miuci 
donalii  acBpuLie  Teueli  pufl.  0.  The  coraco-bntc 
The  upper  eod  of  the  radius,    g.  The  brachialis  uit 


At  through  which  I 
10.  The  intemil  he 
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By  its  internal  border  with  the  axilhuy  and  brachial  vessels  and  nerres, 
particularly  with  the  median  and  external  cutaneous  nerre,  by  the 
latter  of  which  it  is  pierced.  By  the  external  border  with  the  short 
head  of  the  biceps  and  brachialis  anticus. 

The  Biceps  (6m —  »i^«Xff}  two  heads)  arises  by  two  tendons,  one 
the  short  head,  from  die  coiacoid  process  in  common  with  the  coraco- 
brachialis ;  tiie  other  the  long  head,  from  the  upper  part  of  the  glenoid 
cavity.  The  muscle  is  inserted  by  a  rounded  tendon,  into  the  tuber- 
cle of  the  radius.  The  long  head,  a  long  slender  tendon,  passes 
through  the  capsular  ligament  of  the  shoulder-joint  enclosed  in  s 
sheath  of  the  synovial  membrane  ;  after  leaving  the  cavity  of  the 
joint,  it  is  lodged  in  the  deep  groove  that  separates  the  two  tubero- 
sities of  the  humerus,  the  bicipital  groove.  A  small  synovial  bursa 
is  interposed  between  the  tendon  of  insertion,  and  the  tubercle  of  the 
radius.  At  the  bend  of  the  elbow,  the  tendon  of  the  biceps  gives  off 
from  its  inner  side  a  broad  tendinous  band,  which  protects  the  brachial 
artery,  and  is  continuous  with  the  fescia  of  the  fore-arm. 

Relations,  —  By  its  anterior  suffaoe-  with  the  deltoid,  pectoralis 
major,  superficial  and  deep  £Eiscia  and  integument.  By  its  posterior 
surface  the  short  head  rests  upon  the  subscapularis,  from  which  it  is 
separated  by  a  bursa.  In  the  rest  of  its  extent  the  muscle  is  in  re- 
lation with  the  humerus,  the  teres  major,  latissunus  dorsi,  and  brachi- 
alis anticus ;  from  the  latter  it  is  separated  by  the  external  cutaneous 
nerve.  By  its  inner  border  with  the  coraco-brachialis,  brachial  artery 
and  veins,  and  median  nerve ;  the  brachial  vessels  crossing  its  tendon 
at  the  bend  of  the  elbow.  By  its  oui^  border  with  the  deltoid  and 
supinator  longus. 

The  Brachialis  anticus  is  a  broad  muscle  covering  the  whole  of 
the  anterior  sur&ce  of  the  lower  part  of  the  humerus ;  it  arises  by  two 
fleshy  serrations  from  the  depressions  on  either  side  of  the  insertion  of 
the  deltoid,  from  the  anterior  sur£Eu:e  of  the  humerus,  and  from  the 
intermuscular  septa  attadied  to  the  condyloid  ridges.  Its  fibres  con- 
verge to  be  inserted  into  the  coronoid  process  of  the  ulna. 

Relations. — By  its  anterior  suffaoe  with  the  biceps,  external  cuta- 
neous nerve,  brachial  artery  and  veins,  and  median  nerve.  By  its 
posterior  surface  with  the  humerus,  anterior  ligament  of  the  elbow- 
joint,  and  intermuscular  aponeurosis.  The  latter  separates  it  from  the 
triceps.  By  its  external  border  with  the  supinator  longus,  extensor 
carpi  radialis  longior,  musculo-spiral  nerve,  and  recurrent  radial  artery. 
By  its  internal  border  with  the  intermuscular  aponeurosis,  which 
separates  it  from  the  triceps  and  ulnar  nerve,  and  with  the  pronator 
radii  teres. 

Actions, — The  coraco-brachiab's  draws  the  humerus  inwards,  and 
assists  in  flexing  it  upon  the  scapula.  The  biceps  and  bracbiahs 
anticus  are  flexors  of  the  fore-arm,  and  the  former  a  supinator.  The 
brachialis  anticus  is  a  powerful  protection  to  the  elbow-joint. 


,of  ll 


Poaierior  Hamtnd  Stgioa. 

Trieep*  eitenior  cnbiti. 
— Remove  tbe  integnmeiit  and  Cbkul  from  the  pniterior 
nppcr  arm. 
The  Triceps  {t^iT,  i.ifaX>!,  three  heada,)  nruu  b;  Ihiee  headi. 
CoQsidered  in  reltition  h>  theii  leDgtli,  these  heodi  have  been  named 
long,  Bhort,  and  middle  ;  and  in  re- 
ference to  their  poaitian,  inlemal, 
eitemal,   and  middle  ;    the   term 
middle,  in  the  former  cafle,  referring 
to  the  eEtemaJ  headf  and   ij 


Fig.  B7-' 


latter  ( 


t,  the  ! 


Thi. 


and  mibunderatanding.  1  shall, 
therefore,  confine  myielf  to  the  de- 
■igiiBtiona  derived  &inn  their  r 
tion*.  The  external  head  aritet 
from  the  humenu,  commencing  im- 
medistel;  below  the  inaertion  of  the 
lerea  minor,  and  from  theinlermas- 
cnlar  septum  attached  h>  the  eiler- 
nal  condyloid  ridge.  The  internal 
head  (abort  |  arita  trom  the  home- 
nia,  commencing  immediately  below 
the  inseitian  of  the  leree  msjor, 
and  from  the  intermiucolar  aeptnm 
attached  to  the  internal  condyloid 
ridge.  The  acapulai  head  (long) 
lies  between  the  two  oth«i,  and 
arita  ftrim  the  npper  third  of  the 
inieiioi  border  of  the  scapula.  The 
three  heada  unite  to  form  a  breed 
muBcle,  which  is  inserted  by  an  apo- 
nenrotic  tendon  into  the  olecranon 
proceu  of  the  ulna ;  a  small  buna 
u  situated  betvreen  its  tendon  and 
the  upper  part  of  the  olecranon. 

The  scapular  head  of  the  triceps 
paases  between  the  teres  minor  and 
major,  and  divides  the  triangular 
space  between  those  two  muscles  into 

is  triangnlar,  the  other  quadrangular.     The  triangiJar  vfHitt)^ 
by  the  teres  minor,  teres  major,  and  scapular  head  of  the  triceps ;  i 


■  Apoflterior  vi 
extcrul  bead.    3, 


«  of  the 
tU  long, 


i^)p*r  a 


If  shewiag  the  tricepi  mute 
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Kivea  pauag«  to  th«  donalia  Kapols  artery  and  ti 

ipace  18  bounded  on  three  ■lum   uj 
F^.  W-*  ^e  ihne   preceding  mnHles,   and 

on  the  fanrth  by  Ihe  htimenit. 
Through  this  space  pau  Che  poMe- 
rior  ciraumfiex  artery  and  veiiia, 
and  ciicnmflei  nerre. 

A  few  ot  the  deep  fibrca  of  tbe 
bicepi,  attached  above  to  tbe  liu- 
meiuB  and  below  In  tbe  capsule  of 
the  elbow-jiHDt,  have  been  named 
nii-anoMw;  they  are  analogous  to 
the  ButhcrureuB. 

Selatiom.—Bj  it>  poittnor  tar- 
fitet  with  Ihe  deep  and  auperficial 
Euda  and  integument.  By  its  on- 
Urior  lurjaee  with  the  anperior  pro- 
funda arterji  muBculo-spiral  nerve, 
hnmenu,  intennuEcolar  aponeuro- 
ses which  separate  it  Emm  the  bi»- 
chialia  anticiu,  and  with  the  elbow- 
joint.  The  Kapalar  Afad  ia  in 
relation  posteriorly  with  the  deltoid 
and  teres  minor ;  anteriorly  with 
the  ■ubsca4iulariB,  teirs  major,  and 
latiaeimua  dorti;     and    eitemaUy 


with  tbe  posterior  i 


—The  triceps  U 


Sig)erfiaal  layer. 
Pronator  radii  teres, 
Flette  carpi  radialis, 
Palmaris  longus. 
Flexor  sublimis  digilorum. 
Flexor  catpi  ulnoris. 


the  lower  border  of  the  fore-e 
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Dissection. — ^These  muscles  are  brought  into  view  by  making  an  in- 
cision through  the  integument  along  the  middle  line  of  the  fore-arm, 
crossing  each  extremity  by  a  transverse  incision,  and  turning  aside  the 
flaps.    The  superficial  and  deep  fascia  are  then  to  be  removed. 

The  Pronator  radu  teres  arises  by  two  heads ;  one  from  the 
inner  condyle  of  the  humerus,  fiiscia  of  the  fore-arm,  and  intermuscular 
aponeurosis ;  the  other,  from  the  coronoid  process  of  the  ulna ;  the  me- 
dian nerve  passing  between  them.  Its  tendon  is  flat  and  inserted  into 
the  middle  third  of  the  oblique  ridge  of  the  radius.  The  two  heads  of 
this  muscle  are  best  examined  by  cutting  through  that  which  arises 
from  the  inner  condyle,  and  turning  it  aside.  The  second  head  will 
then  be  seen  with  the  median  nerve  lying  across  it. 

MeloHons. — By  its  anterior  surface  with  the  fascia  of  the  fore-arm, 
the  supinator  longus,  extensor  carpi  radialis  longior  and  brevier,  radial 
artery  and  veins,  and  radial  nerve.  By  its  posterior  surface  with  the 
bradualis  anticus,  flexor  sublimis  digitonun,  the  ulnar  artery  and 
veins,  and  the  median  nerve  after  it  has  passed  between  the  two 
heads  of  the  muscle.  By  its  upper  border  it  forms  the  inner  boundary 
of  the  triangular  space,  in  which  the  termination  of  the  brachial  artery 
is  situated.  By  its  lower  border  it  is  in  relation  with  the  flexor  carpi 
radialis. 

The  Flexor  carpi  radialis  arises  from  the  inner  condyle  and 
from  the  intermuscular  fascia.  Its  tendon  passes  through  a  groove 
formed  by  the  scaphoid  bone  and  trapezium,  to  be  inserted  into  the 
base  of  the  metarcarpal  bone  of  the  index  finger. 

JtekUions. — By  its  anterior  surface  with  the  hs/oa  of  the  fore-arm, 
and  at  the  wrist  with  the  tendinous  canal  through  which  its  tendon 
passes.  By  its  posterior  surface  with  the  flexor  sublimis  digitonun, 
flexor  longus  poUicis,  wrist-joint,  and  groove  in  the  scaphoid  and  tra- 
pezium bones.  By  its  outer  border  with  the  pronator  radii  teres,  and 
radial  artery  and  veins.  By  its  irmer  border  with  the  palmaris  longus. 
The  tendon  is  surrounded  by  a  synovial  membrane  where  it  plays 
through  the  tendinous  canal  of  the  wrist. 

The  Palmaris  lonous  is  a  small  muscle  which  arises  from  the 
inner  condyle,  and  from  the  intermuscular  fiiscia.  It  is  inserted  into 
the  annular  ligament  and  pahnar  &8cia.  Occasionally  this  muscle  is 
wanting. 

Relations. — By  its  anterior  surface  with  the  ^Euscia  of  the  fore-arm, 
By  the  posterior  surface  witii  the  flexor  sublimis  digitorum ;  to  the 
eaetemal  side  by  the  flexor  carpi  radialis ;  and  to  the  internal  side  by 
the  flexor  carpi  ulnaris. 

Cut  the  flexor  carpi  radialis  and  palmaris  longus  firom  their  origins, 
in  order  to  obtain-  a  good  view  of  the  whole  extent  of  origin  of  the 
flexor  sublimis  digitorum. 

The  Flexor  sublimis  digitorum  (perforatus)  arises  from  the 
inner  condyle,  internal  lateral  ligament,  coronoid  process  of  the  ulna, 
and  oblique  line  of  the  radius.  The  median  nerve  and  ulnar  artery 
pass  between  its  origins.    It  divides  into  four  tendons,  which  pass  be- 
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neath  the  annular  ligament  into  the  palm  of  the  hand,  and  aie 
inserted  into  the  baae  of  the  second  phalsmges  of  the  fingers,  splitting 
at  their  tenninations  to  giye  passage  to  the  tendons  of  the  deep  flexors; 
thence  its  designation,  petforaim.  In  the  thecae  of  the  fingers  seyeral 
small  tendinous  fiEMcicnU  are  generally  fomid  which  pass  betweeh  the 
phalanges  and  the  edges  of  the  tendons ;  these  have  been  termed  the 
vmeula  aoeessoria. 

RdaHona,  —  In  the  fore-arm.  By  its  anterior  surface  with  the 
pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  carpi 
ulnaiis,  and  the  deep  fascia.  By  its  posterior  surface  with  the  flexor 
profundus  digitorum,  flexor  longus  pollicis,  ulnar  artery,  veins,  and 
nerve,  and  median  nerve.  This  muscle  frequently  sends  a  fasdculus  to 
the  flexor  longus  pollicis  or  flexor  profundus.  In  the  hand:  its  ten- 
dons, after  passing  beneath  the  annular  ligament,  are  in  relation  s^oer- 
ficiaUy  with  the  superficial  palmar  arch,  and  palmar  feiscia ;  and  deefiy 
with  the  tendons  of  the  deep  flexor  and  lumbricales. 

The  Flbxor  carpi  ulnaris  arises  by  two  heads,  one  from  the 
inner  condyle,  the  other  from  the  olecranon  and  upper  two-thirds  of 
the  inner  border  of  the  ulna.  Its  tendon  is  inserted  into  the  pisifonn 
bone,  and  base  of  the  metacarpal  bone  of  the  little  finger. 

Relaiions, — By  its  anterior  sutface  with  the  fascia  of  the  fore-ann, 
with  which  it  is  closely  united  superiorly.  By  its  posterior  surges 
with  the  flexor  sublimis  digitorum,  flexor  profundus,  pronator  qtiaLdra- 
tus,  and  ulnar  artery,  veins,  and  nerve.  By  its  radial  border  with  the 
palmaris  longus,  and  in  the  lower  third  of  the  fore-ann  with  the  ulnar 
vessels  and  nerve.  The  ulnar  nerve,  and  the  posterior  ulnar  recurrent 
artery,  pass  between  its  two  heads  of  origin. 

Deep  layer. 

Flexor  profundus  digitorum. 
Flexor  longus  pollicis. 
Pronator  quadratus. 

Dissection. — ^This  group  is  brought  into  view  by  removing  the  flexor 
sublimis,  and  drawing  aside  the  pronator  radii  teres. 

The  Flbxor  profundus  digitorum  (perforans)  arises  from  the 
upper  two-thirds  of  the  ulna  and  part  of  the  interosseous  membrane, 
and  terminates  in  four  tendons,  which  pass  beneath  the  annular  liga- 
ment, and  between  the  two  slips  of  the  tendons  of  the  flexor  sublimis 
(hence  its  designation,  perforans),  to  be  inserted  into  the  base  of  the 
last  phalanges.  The  tendon  of  the  index  finger  is  always  distinct 
from  the  rest,  the  other  three  tendons  being  more  or  less  intimately 
connected  by  cellular  tissue  and  tendinous  slips. 

Four  little  muscular  fasciculi,  called  lumbriccUes,  are  connected  with 
the  tendons  of  this  muscle  in  the  palm.  They  will  be  described  with 
the  muscles  of  the  hand. 

Relations. — In  the  fore-arm.     By  its  anterior  surface  with  the  flexor 


tBTface  with  Ihe  nliia,  the 
>ua  membiane,  the  pmno- 
tor  quadratai,  and  the  wriaVjoint. 
Bj  its  radud  border  with  tlie  flexor 
limgUB  pollkis,  the  anterior  interoe- 
■eoui  artery  and  nerve  being  inter- 
posed. By  its  Mlnar  torder  wilt 
the  Seior  carpi  uhiohs.  In  the 
hand ;  its  tendonB  are  in  relation 
luptrfidaily  with  the  tendons  of  the 
wperfirial  fleior ;  and  deeply  with 
the  interossei  mascles,  adductor 
poUids,  and  deep  palmar  arch.  In 
the  fingers;  the  lendoni  of  the 
deep  fleior  are  interpoied  between 
the  tendons  of  the  luperJicial  fieior 
and  the  phalanges,  and  give  attach- 


annolar  ligament, 
-—TMso  mio  the  base  of  the  last 
pnalsni  of  the  thumb. 

Sdatioat. — By  its  anterior  mr- 
fia  with  the  fleior  Bnblimia  digito- 
mn,  fleior  carpi  radialis,  inpinalor 
longns,  and  radial  artery  and  veins. 
By  its  posterior  mr/aa  with  the 
radios,  interosseous  membrane,  pra- 
natot  qnadratus,  and  wrist-joint. 
BjiU  tJnar  border  it  is  separated 
™n  the  fieior  profundus  digitorum 
hj  tile  anterior  interosseous  artery 
and  nerve.  In  the  hand :  ^ler  passing  beneath  the  .. 
11  is  bdged  in  the  interspace  between  the  two  pottle 
hrcvis  pillicis,  and  afterwards  ■    ■■     ■     ■■ 

If  Che  tendons  of  the  bst 


lo  vincula  a( „ 
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ansa  from  the  upper  two-thirds  of 
.t,  -J--^  j^^  ^^  u(  j|jg  inleros- 


seoas  membrane, 
beneath  the  ai 


tendinous  theca  of  the  phakngea. 
uscles  be  dtawit  aside  or  divided. 


The  deep  layer  of  mmclei  of  the  fore-B 
imi  of  the  elbow-ioint,  2.  The  BBtwior  1 
^fp^of  the  head  of  the  radius,  i.  The  flei 
flUieii  muscle,  e.  The  dnna]  mtennaecnu 
'•InuiialeTOMeou.  of  the  rinj  finger  B,  T 
u  nDj.fiD^,  ud  pilmsT  inleroueoui  of  Ui 


m.  1,  The  ioteniBl  luent  ligi. 
(ament.  s.  The  oibicular  Uga- 
jr  profundus  digitonjm  mus^e. 
or  qusdistui.  7,  The  sildueloT 
luide  of  Che  middle  flnger,  and 
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the  third  muscle  of  this  group  will  be  brought  into  view,  lying  across 
the  lower  part  of  the  two  bones. 

The  Pronator  quadratus  arises  from  the  ulna,  and  is  inserted 
into  the  lower  fourdi  of  the  oblique  line,  on  the  outer  side  of  the  ra- 
dius. This  muscle  occupies  about  the  lower  fourth  of  the  two  bones, 
is  broad  at  its  origin,  and  narrower  at  its  insertion. 

RdatUms, — By  its  aniericr  surface  with  the  tendons  of  the  supina- 
tor longus,  flexor  carpi  radialis,  flexor  longus  pollicis,  flexor  profundus 
digitorum,  and  flexor  carpi  ulnaris,  radial  artery  and  yeins,  and  ulnar 
artery,  veins,  and  nerve.  By  its  potAerior  surface  with  the  radius, 
ulna,  and  interosseous  membrane. 

Actions, — The  pronator  radii  teres  and. pronator  quadratus  muscles 
rotate  the  radius  upon  the  ulna,  and  render  the  hand  prone.  The 
remaining  muscles  are  flexors :  two  flexors  of  the  wrist,  flexor  carpi 
radialis  and  ulnaris ;  two  of  the  fingers,  flexor  sublimis  and  profundus, 
the  former  flexing  the  second  phalanges,  the  latter  the  last ;  one  flexor 
of  the  last  phalanx  of  the  thumb,  flexor  longus  pollicis.  The  palmaris 
longus  is  primarily  a  tensor  of  the  palmar  fascia,  and  secondarily  a 
flexor  of  the  wrist  and  fore-arm. 


Posterior  Brachial  Region, 
Superficial  layer^ 

Supinator  longus, 
Extensor  carpi  radialis  longior. 
Extensor  carpi  radialis  brevier. 
Extensor  communis  digitorum. 
Extensor  minimi  digiti. 
Extensor  carpi  ulnaris. 
Anconeus. 

Dissection, — The  integument  is  to  be  divided  and  turned  aside, 
and  the  fasciae  removed  in  the  same  manner  as  for  the  anterior  brachial 
region. 

The  Supinator  longus  muscle  is  placed  along  the  radial  border  of 
the  fore-arm.  It  arises  from  the  external  condyloid  ridge  of  the  hu- 
merus, nearly  as  high  as  the  insertion  of  the  deltoid,  and  is  imaerted 
into  the  base  of  the  styloid  process  of  the  radius. 

Relations, — By  its  superficial  mrface  with  the  extensor  ossis  meta- 
carpi  pollicis,  extensor  primi  intemodii  pollicis,  and  fascia  of  the  fore- 
arm. By  its  d^ep  surface  with  the  brachialis  anticus,  extensor  carpi 
radialis  longior,  tendon  of  the  biceps,  supinator  brevis,  pronator  racUi 
teres,  flexor  carpi  radialis,  flexor  sublimis  digitorum,  flexor  longus 
pollicis,  pronator  quadratus,  radius,  musculo-spiral  nerve,  radial  and 
posterior  interosseous  nerve,  and  radial  artery  and  veins. 

This  muscle  must  be  divided  through  the  middle,  and  the  two  ends 
turned  to  either  side  to  expose  the  next  muscle. 


The  Esrrasoii  carpi  radialib 
I.ONOIOR  arita  from  l!ie  eiUmal 
condjloid  ridge  below  the  preced- 
ing,  and  from  the  iutennoBCakt 
foacift.  Ita  tendon  pastea  tbrongh 
a  grooTe  in  tbe  mdins,  inunediiitely 
benitid  the  ityloid  pmceu,  to  be 
iaaerled  Into  the  baae  of  the  meta- 
carpal bone  of  the  index  finger. 

Hiiatioiu.  —  B;  ita  mperfici^ 
murfaee  vith  the  supinator  longui, 
eztezuor  osua  metacaqij  pollicia, 
esrtenaoT  pritni  intemodii  poUicifl, 
extensor  aecundi  intemodii  polficis, 
nulial  nerve,  bacia  of  the  fom- 
arm,  and  poiterior  annolar  liga- 
ment* Bj  ita  deep  atrfaa  with 
the  brachialia  anticns,  eilenuir  carpi 
rodiaJit  brerioT,  ladiui  uid  wriat 
joi 


The  Exi 
thefom 


1}  drawing  aaide 

the  eztemal  condyle  of  the  humema 
and  intemmecular  ^isciit,  tmdia  m- 
ta-led  into  the  baae  of  the  metacar- 
pal  bone  of  the  middle  fingei.  Ita 
tendon  is  lodged  in  the  same  groove 
on  the  radius  with  the  extensor 
carpi  jadialia  longior, 

Relatioiu.  —  B j  ita  lupafidal 
eurfaa  with  the  eitenaor  caipi  Ttr 
dialia  longioi,  extenaoi  osaia  meta- 
carpi  polllcis,  extenaor  primi  in- 
temodii polliciB,  eitenaoi  secnndi 
inlerDodii  pallida,  Guda  of  the 
forearm,  and  poiterior  annular  liga- 
ment.    By  ila  dtep  mrfaa  with  the 


E  poiteiioT  a^wt  ^  the  foR^ann. 
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supinator  brevis,  tendon  of  the  pronator  radii  teres,  radios  and  wrist- 
joint.    By  its  ulnar  border  with  the  extensor  communis  digitorom. 

The  Extensor  communis  dioitorum  arises  from  the  external 
condyle,  and  intermuscular  fiisda;  and  divides  into  four  tendons, 
which  are  itueried  into  the  second  and  third  phalanges  of  ihe  fingers. 
At  the  metacarpo-phalangeal  articulation  each  tendon  becomes  narrow 
and  thick,  and  sends  a  thin  &sciculus  upon  each  side  of  the  joint.  It 
then  spreads  out  and  receiving  the  tendon  of  ihe  lumbricalis,  and  some 
tendinous  fesciculi  from  the  interossei,  forms  a  broad  aponeurosis, 
which  coyers  the  whole  of  the  posterior  aqiect  of  the  finger.  At  the 
first  phalangeal  joint  the  aponeurosis  divides  into  three  slips.  The 
middle  slip  is  inserted  into  the  base  of  the  second  phalanx,  and  the 
two  lateral  portions  are  continued  onwards  on  each  side  of  the  joint, 
to  be  inserted  into  the  last.  Little  oblique  tendinous  slips  connect  the 
tendons  of  the  middle,  ring,  and  little  finger  as  they  cross  the  back  of 
the  hand. 

Relations, — By  its  fwperjvaai  surfaoe  with  the  fiiscia  of  the  forearm 
and  back  of  the  hand,  and  with  the  posterior  annular  ligament.  By 
its  deep  surface  with  the  supinator  brevis,  extensor,  ossis  metacarpi 
pollicis,  extensor  primi  intemodii,  extensor  secundi  intemodii,  extensor 
indicis,  posterior  interosseous  artery  and  nerve,  wrist-joint,  metacarpal 
bones  and  interossei  muscles,  and  phalanges.  By  its  radial  border 
with  the  extensor  carpi  radialis  longior  and  brevier.  By  the  ulnar 
border  with  the  extensor  minimi  digiti,  and  extensor  carpi  ulnaris. 

The  Extensor  minimi  dioiti  (auricularis)  is  an  off-set  finom  the 
extensor  communis,  with  which  it  is  connected  by  means  of  a  tendi- 
nous slip.  Passing  down  to  the  inferior  extremity  of  the  ulna  it  tra- 
verses a  distinct  fibrous  sheath,  and  at  the  metacarpo-phalangeal  arttca- 
lation  unites  with  the  tendon  derived  from  the  common  extensor.  The 
common  tendon  then  spreads  out  into  a  broad  expansion  which  divides 
into  three  slips  to  be  inserted  as  in  the  other  fingers  into  the  last  two 
phalanges.  It  is  to  this  muscle  that  the  little  finger  owes  its  power 
of  separate  extension;  and  from  being  called  into  action  when  the 
point  of  the  finger  is  introduced  into  the  meatus  of  the  ear,  for  the 
purpose  of  removing  unpleasant  sensations  or  producing  titiUation,  the 
muscle  was  called  by  the  old  writers  ^  auricularis.^ 

The  Extensor  carpi  ulnaris  arises  fin>m  the  external  condyle 
and  from  the  upper  two-thirds  of  the  border  of  the  ulnar.  Its  tendon 
passes  through  the  posterior  groove  in  the  lower  extremity  of  the  ulna, 
to  be  inserted  into  the  base  of  the  metacarpal  bone  of  the  little  finger. 

Relations. — By  its  superficial  surfaoe  with  the  £ascia  of  the  fore-arm, 
and  posterior  annular  ligament  By  its  deep  surface  vrith  the  supi- 
nator brevis,  extensor  ossis  metacarpi  pollicis,  extensor  secundi  inte^ 
nodii,  extensor  indids,  ulna,  and  wrist-joint.  By  its  radial  border  it 
is  in  relation  with  the  extensor  communis  digitorom,  and  extensor 
minimi  digiti,  and  by  the  ulnar  border  with  the  anconeus. 

The  Anconeus  is  a  small  triangular  muscle  having  the  appearance 
of  being  a  continuation  of  the  triceps;  it  arises  fix>m  the  outer  condyle, 
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and  is  inserted  into  the  olecranon  and  triangular  suifiice  on  the  upper 
extremity  of  the  ulna. 

ReUxtions, —  By  its  mperfidal  surface  with  a  strong  tendinous  apo- 
neurosis derived  from  the  triceps:  By  its  deep  eurfaoe  with  the  elbow 
joint,  orbicular  ligament,  and  slightly  with  the  supinator  brevis. 

Veep  LaiyeT, 

Supinator  breyis,  * 

Extensor  ossis  metacarpi  pollicis. 
Extensor  primi  intemodii  pollicis, 
Extensor  secundi  intemodii  pollicis, 
Extensor  indicis. 

Dvaaed&oin, — ^The  muscles  of  the  superficial  layer  should  be  removed 
in  order  to  bring  the  deep  group  completely  into  view. 

The  Supinator  brevis  cannot  be  seen  in  its  entire  extent,  until 
the  radial  extensors  of  the  carpus  are  divided  from  their  origin.  It 
arises  from  the  external  condyle,  from  the  external  lateral  and  orbicular 
ligament,  and  frt>m  the  ulna,  and  winds  around  the  upper  part  of  the 
radius,  to  be  inaeried  into  the  upper  third  of  its  obHque  line.  The 
posterior  interosseous  artery  and  nerve  are  seen  perforating  the  lower 
border  of  this  muscle. 

Relations. — By  its  superficial  surface  with  the  pronator  radii  teres, 
supinator  longus,  extensor  carpi  radialis  longior  and  brevier,  extensor 
communis  digitorum,  extensor  carpi  ulnaris,  anconeus,  the  radial  artery 
and  veins,  the  musculo-spiral  nerve,  radial  and  posterior  interosseus 
nerve.  By  its  deep  surface  with  the  elbow  joint  and  its  ligaments,  the 
interosseous  membrane,  and  the  radius. 

The  Extensor  ossis  mbtacarpi  polucis  is  placed  immediately 
below  the  supinator  l^^vis.  It  arises  from  the  ulna,  interosseus  mem- 
brane, and  radius,  and  is  maerted^  as  its  name  implies,  into  the  base 
of  the  metacarpal  bone  of  the  thumb.  Its  tendon  passes  through  the 
groove  immediately  in  front  of  the  styloid  process  of  the  radius. 

Rdaiions, — By  its  superficial  surface  with  the  extensor  carpi  ulnaris, 
extensor  minimi  digiti,  extensor  communis  digitorum,  £ucia  of  the  fore- 
arm, and  annular  ligament.  By  its  deep  surface  with  the  ulna,  intei^ 
osseous  membrane,  radius,  tendons  of  the  extenspr  carpi  radialis  longior 
and  brevior,  and  suinnator  longus,  and  at  the  wrist  with  the  radial 
^^'y-  By  its  f^per  border  with  the  edge  of  the  supinator  brevis. 
By  its  lower  border  with  the  extensor  secuncU  and  primi  intemodii.  The 
muscle  is  crossed  by  branches  of  the  posterior  interosseous  artery  and 
nerve. 

The  Extensor  primi  intbrnodu  pollicis,  the  smallest  of  the 
muscles  in  this  layer,  arises  from  the  interosseous  membrane  and  radius, 
and  passes  through,  the  same  groove  with  the  extensor  ossis  metacarpi, 
to  be  interted  into  the  base  of  the  first  phalanx  of  the  thumb. 

Rdaiions, — ^The  same  as  those  of  the  preceding  muscle  with  the  ex« 


The  ExTBMBOIt  SBCUNDl  INTMB- 

NODU  FOLLIC18  oritei  from  the  olna, 
imd  interoBwouB  membrane.  Its 
tendon  foaet  throDgh  a  dirtind 
canal  in  the  annnlai  ligament,  and 
it  aiatrltd  into  the  base  of  the  last 
phalanx  of  the  thomh. 

Relalioni. — By  iu  srUmal  nr- 
/aa  with  the  tame  relation!  ai  the 
extenioF  ouIb  metacaipi.  By  its 
deep  tur/aoe  with  the  nlno,  inteTDfl- 
■eaue  memhiane,  radina,  wrist-joint, 
radial  artery,  and  metacarpal  hone 
of  the  thumb.  The  muacle  is  placed 
between  the  extenaor  primi  inter- 
nodii  and  eiteoaor  indids, 

TheExTCNHoKiNMasaructfTom 
the  ulna,  aa  high  up  aa  the  enenaor 
metacarpi  pollicis,  and  baa 


the  i 


In 


gnMTe  in  the  radios,  and  is  imerltd 
into  the  aponeurous  formed  by  the 
couunan  eitenior  tendon  of  the  in- 

BdiUioni. — The  Hme  as  those  of 
the  proceding  muscle,  with  the  ei- 
cepCion  of  the  hand,  where  the  ten- 
don rests  upon  the  metacarpal  hone 
of  the  fore-finger  and  aecond  inter' 
osseous  muscle,  and  hoa  no  relatkm 
with  the  radial  arteiy. 

The  tendouB  of  the  exlenun,  an 

of  the  flexor  muscles  of  the  fbie-ann, 

ale  provided  with  synovial  h«rra 

m  they  paaa  beneath  the  annular  ligaments :  those  of  the  back  of  the 

wrist  have  diatjnet  sheaths,  formed  by  the  posterior  annular  ligament, 

AdioBi. — The  anconeus  is  associated  in  ha  action  with  the  triceps 
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extensor  cnbiti :  it  assists  in  extending  the  foie-arm  upon  the  arm. 
The  supinator  longos  and  brevis  effect  the  supination  of  the  fore-arm, 
and  antagonize  the  two  pronators.  The  extensor  carpi  radialis  lon- 
gior  and  brevior,  and  ukaris,  extend  the  wrist  in  opposition  to  the 
two  flexors  of  the  carpus.  The  extensor  communis  digitorum  re- 
stores the  fingers  to  the  straight  position,  after  being  flexed  by  the 
two  flexors,  sublimis  and  profundus.  The  extensor  ossis  metacarpi,  primi 
intemodii,  and  secundi  intemodii  pollids,  are  the  especial  extensors 
of  the  thumb,  and  serve  to  balance  the  actions  of  the  flexor  ossis  meta* 
carpi,  flexor  breyis,  and  flexor  longus  pollicis.  The  extensor  indicis  gives 
the  character  of  extension  to  the  index  finger,  and  is  hence  named 
**"  indicator,'^  and  the  extensor  minimi  digiti  supplies  that  finger  with 
the  power  of  exercising  a  distinct  extension. 


MUSCLES  OF   THE   HAND. 

Radial  or  Thenar  Region. 

Abductor  pollicis. 
Flexor  ossis  metacarpi  (opponens), 
Flexor  brevis  pollicis. 
Adductor  pollicis. 

Ditsedion, — The  hand  is  best  dissected  by  making  an  incision 
along  the  middle  of  the  palm,  from  the  wrist  to  the  base  of  the  fingers, 
and  crossing  it  at  each  extremity  by  a  transverse  incision,  then  turn- 
ing aside  the  flaps  of  integument.  For  exposing  the  muscles  of  the 
radial  region,  the  removal  of  the  integument  and  fiiscia  on  the  radial 
side  will  be  suflicient. 

The  Abductor  pollicis  is  a  small,  thin  muscle,  which  arises  fiH)m 
the  scaphoid  bone  and  annular  ligament.  It  is  inserted  into  the  base 
of  the  first  phalanx  of  the  thumb. 

BetoHons. — By  its  superficial  surface  with  the  external  portion  of 
the  palmar  £a,scia.  By  its  deep  surface  with  the  flexor  ossis  meta- 
carpi. On  its  inner  side  it  is  separated  by  a  narrow  cellular  inter- 
space from  the  flexor  brevis  pollicis. 

This  muscle  must  be  divided  from  its  orig^  and  turned  upwards, 
in  order  to  see  the  next. 

The  Flexor  ossis  metacarpi  (opponens  pollicis)  arises  from  the 
trapezium  and  annular  ligament,  and  is  inserted  into  the  whole  length 
of  the  metacarpal  bone. 

ReUxtions. —  By  its  superficial  surface  with  the  abductor  pollicis. 
By  its  deep  surface  with  the  trapezio-metacarpal  articulation  and  with 
the  metacarpal  bone.     IntemaUy  with  the  flexor  brevis  poUicis. 

The  flexor  ossis  metacarpi  may  now  be  divided  from  its  origin  and 
turned  aside,  in  order  to  shew  the  next  muscle. 

The  Flexor  brevis  pollicis  consists  of  two  portions,  between 
which  lies  the  tendon  of  the  flexor  longus  pollicis.  The  external  portion 


arita  fian  the  tnqwriani  and  aniiDlar  ligBnwnt ;  the  internal  fottian 
from  iho  tnpoEoidea  and  oa  magnnm.  Thej  are  both  ouffrted  into 
the  bofle  of  the  Grat  phalanx  of  the  thamb^  having  a  aeaanuud  bone  in 
each  of  tlsir  teadana  to  protect  the  joint. 


Sdaiiimt. — B;  iU  ngierfisial  ni^ace  with  the  eitemal  portion  of 
the  pahnai  faeda.  Ry  its  deep  miface  with  the  addnclor  peUicii, 
tendon  of  the  flexor  caip  Tadialia,  and  tt^iezio-metaearpal  articnla^on. 


m  ohich  tbt  n 


IT  Ugunmt'    > 
he  mlddl*  jMrti 


A.  The  Adductor  poUidi' 
deep  dexor  tendone^  upon 
of  the  deiDr  nibUmk  have 

0-  One  of  the  toidoiu  nf  the  aeep  nexor^  puiuig  oecwecn  toe  two  tcnnuui 
ellpi  of  the  tendon  of  the  flexor  •ufalunii  to  tcuh  Out  lul  phalaiu.  g.  The 
tendoD  of  the  fleitBr  loagni  pollicUp  f  asiiDff  between  the  two  portioiu  of  the 
Beior  breru  to  the  luC  phaluii.  ttt.  The  ibductor  minimi  digiti-  !!■  Hic 
Aexor  breria  mhiiml  dlgilj.  TIh  edge  of  the  flexor  OHb  meMair[u,  oi  td- 
doctor  minimi  digiti,  ifl  leen  pn^eclid^  bejond  the  inner  border  of  the  flexor 
brevia,    13,  Tlie  prominenee  of  the  pinfi^rm  bone-    13.  Tlie  flnC  donal  inter- 
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By  its  external  surface  with  the  flexor  oasis  metacarpi  and  metacarpal 
1x>ne.  By  its  inner  $urfaee  with  the  tendons  of  the  long  flexor  muscles 
and  first  Imnbiicalis. 

The  Adductor  pollicis  is  a  triangular  muscle  ;  it  arises  from  the 
whole  length  of  the  metacarpal  bone  of  the  middle  finger ;  and  the 
fibres  conyeige  to  its  insertion  into  the  base  of  the  first  phalanx. 

Relations. — By  its  anterior  sutfaoe  with  the  flexor  brevis  pollicis, 
tendons  of  the  deep  flexor  of  the  fingers,  lumbricales,  and  deep  pahnar 
arch.  By  its  posterior  surface  with  the  metacarpal  bones  of  the  index 
and  mid^e  fingers,  the  interossei  of  the  second  interosseous  space,  and 
the  abductor  indicis.     Its  inferior  border  is  subcutaneous. 

Ulnar,  or  Hifpothenar  Region. 

Palmaris  brevis. 
Abductor  minimi  digiti. 
Flexor  brevis  minimi  digiti. 
Flexor  ossis  metacarpi  (adductor). 

Dissection, — Turn  aside  the  ulnar  flap  of  integument  in  the  palm  of 
the  hand ;  in  doing  this,  a  small  subcutaneous  muscle,  the  palmaris 
brevis  will  be  exposed.  After  examining  this  muscle,  remove  it  with 
the  deep  fiascia,  in  order  to  bring  into  view  the  muscles  of  the  little 
finger. 

The  Palmaris  brsvis  is  a  thin  plane  of  muscular  fibres  which 
arUes  firom  the  anTmlar  ligament  and  palmar  f&scia,  and  passes  trans- 
versely inwards,  to  be  ins&rted  into  the  integument  on  the  inner  border 
of  the  hand. 

Relations, — By  its  superficial  suffaoe  with  the  &t  and  integument 
of  the  ball  of  the  little  finger.  By  its  deep  surface  with  the  internal 
portion  of  the  palmar  fascia,  which  separates  it  from  the  ulnar  artery, 
veins,  and  nerve,  and  firom  the  muscles  of  the  inner  border  of  the  hand. 

The  Abductor  minimi  digiti  is  a  small  tapering  muscle  which 
arises  firom  the  pisiform  bone,  and  is  inserted  into  the  base  of  the  first 
phalanx  of  the  Uttle  finger. 

Relations. — By  its  siq)erficial  surface  with  the  internal  portion  of 
the  deep  &scia  and  the  palmaris  brevis ;  by  its  deep  sutfaoe  with  the 
flexor  ossis  metacarpi  and  metacarpal  bone.  By  its  inner  border  with 
the  flexor  brevis  minimi  digiti. 

The  Flbxor  brbyis  minimi  digiti  is  a  small  muscle  arising  from 
the  unciform  bone  and  annular  ligament,  and  inserted  into  the  base  of 
the  first  phalanx.     It  is  sometimes  wanting. 

Rdatums. — By  its  superficial  surface  with  the  internal  portion  of 
the  palmar  fascia,  and  the  palmaris  brevis.  By  its  de^  surface  with 
the  flexor  ossis  metacarpi,  and  metacarpal  bone.  EaetemaUg  with  the 
abductor  minimi  digiti,  firom  which  it  is  separated  near  its  origin  by 
the  deep  palmar  branch  of  the  ulnar  nerve  and  communicating  artery. 
Internally  with  the  tendons  of  the  flexor  sublunis  and  profiindus. 


248  MUSCLB8  OF  THS  HAND. 

The  Flbxor  ossis  mbtacarpi  (adductor,  opponens)  arises  from  the 
uncifonn  bone  and  annular  ligament,  and  is  tmerted  into  the  whole 
length  of  the  metacarpal  bone  of  the  little  finger. 

JUlatumt, — By  its  tuperfiaal  sttrfaoe  with  the  flexor  brevis  and  ab-' 
ductor  minimi  digitL  By  its  deqi>  turfauos  with  the  interossei  muscles 
of  the  last  metacarpal  space,  the  metacarpal  bone,  and  the  flexor  ten- 
dons of  the  little  finger. 


Pfdmar  Bggwn, 

Lumbricales, 
Interossei  palmares, 
Interossei  dorsales. 

The  Lumbricales,  four  in  number,  are  accessories  to  the  deep  flexor 
muscle.  They  arise  from  the  tendons  of  the  deep  flexor;  the  fitrst  and 
second  firom  the  palmar  side,  the  third  firom  the  ulnar,  and  the  fourth 
from  the  radial  side;  and  are  inaeried  into  the  aponeurotic  expansion  of 
the  extensor  tendons  on  the  radial  side  of  the  fingers.  The  third,  or 
that  of  the  tendon  of  the  ring  finger,  sometimes  bi&rcates,  otherwise  it 
is  inserted  wholly  into  the  extensor  tendon  of  the  middle  finger. 

Rdatioru. — In  the  palm  of  the  hand  with  the  flexor  tendons ;  at 
their  insertion,  with  the  tendons  of  the  interossei  and  the  metacarpo- 
phalangeal articulations. 

The  Palmar  intbrossbi,  three  in  number,  are  placed  upon  the 
metacarpal  bones,  rather  than  between  them.  They  arise  from  the 
base  of  the  metacarpal  bone  of  one  finger,  and  are  inserted  into  the 
base  of  the  first  phalanx  and  aponeurotic  expansion  of  the  extensor 
tendon  of  the  same  finger.  The  first  belongs  to  the  index  finger ;  the 
second,  to  the  ring  finger;  and  the  third,  to  the  little  finger;  the 
middle  finger  being  excluded. 

Relations, — By  their  palmar  sutfaee  with  the  flexor  tendons  and 
with  the  deep  muscles  in  the  palm  of  the  hand.  By  their  dorsal  sur- 
face with  the  dorsal  interosseL  On  one  side  with  the  metacarpal 
bone,  on  the  other  with  the  corresponding  dorsal  interosseous. 

Dorsal  intbrossbi. — On  turning  to  the  dorsum  of  the  hand,  the 
four  dorsal  interossei  are  seen  in  the  four  spaces  between  the  metacar- 
pal bones.  They  are  bipenniform  muscles,  and  arise  by  two  heads, 
from  the  adjoining  sides  of  the  base  of  the  metacarpal  bones.  They 
are  inserted  into  the  base  of  the  first  phalanges,  and  aponeurosis  of  the 
extensor  tendons. 

The  first  is  inserted  into  the  index  finger,  and  firom  its  use  is  called 
abductor  indicis;  the  second  and  third  are  inserted  into  the  middle 
finger,  compensating  its  exclusion  from  the  palmar  group ;  the  fourth  is 
attached  to  the  ring  finger ;  so  that  each  finger  is  provided  with  two 
'  interossei,  with  the  exception  of  the  little  finger,  as  may  be  shewn  by 
means  of  a  table,  thus : — 
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r  J     J.         S  one  dorsal  (abductor  indicia). 
Index  Jmg«-  \  „„,  ^^, 

Middle  jinger^  two  dorsal. 

Tt'     £  S  one  dorsaL 

Rtngfaiger    \^^^^^^ 

LUUefingeTy     remaining  palmar. 

Bdatiom. — By  their  dorsal  swfaoe  with  a  thin  aponeurosis  which  se- 
parates them  from  the  tendons  on  the  dorsum  of  the  hand.  By  their  j9a^ 
mar  surface  with  the  muscles  and  tendons  in  the  palm  of  the  hand.  By 
one  side  with  the  metacarpal  bone ;  by  the  other  with  the  corresponding 
palmar  interosseous.  The  abductor  indicis  is  in  relation  by  its  palmar 
surface,  with  the  adductor  pollicis,  the  arteria  magna  pollicis  being 
interposed.  The  radial  artery  passes  into  the  palm  of  the  hand  be- 
tween the  two  heads  of  the  first  dorsal  interosseous  muscle  and  the 
perforating  branches  of  the  deep  palmar  arch,  between  the  heads  of 
the  other  dorsal  interossei. 

Actions, — The  actions  of  the  muscles  of  the  hand  are  expressed  in 
their  names.  Those  of  the  radial  region  belong  to  the  thumb,  and  pro- 
vide for  three  of  its  movements,  abductkm^  adducUonj  and  flexion. 
The  ulnar  group,  in  like  manner,  are  subservient  to  the  same  motions  of 
the  little  finger,  and  the  interossei  are  abductors  and  adductors  of  the 
several  fingers.  The  lumbricales  are  accessory  in  their  actions  to  the 
deep  flexors :  they  were  called  by  the  earlier  anatomists,  fididmi^ 
ie,  fiddlers*  muscles,  from  an  idea  that  they  might  effect  the  fractional 
movements  by  which  the  performer  is  enabled  to  produce  the  various 
notes  on  that  instrument. 

In  relation  to  the  axis  of  the  hand,  the  four  dorsal  interossei  are  ab- 
dvetors,  and  the  three  pahnar,  adductors.  It  will  therefore  be  seen 
that  each  finger  is  provided  with  its  proper  adductor  and  abductor,  two 
flexors,  and  (with  the  exception  of  the  middle  and  ring  fingers)  two 
extensors.  The  thumb  has  moreover  a  flexor  and  extensor  of  the 
metacarpal  bone ;  and  the  little  finger  a  flexor  of  the  metacarpal  bone 
without  an  extensor. 
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Thx  muBcles  of  the  lower  extremity  may  be  arranged  into  groups 
corresponding  with  the  regions  of  the  hip,  thigh,  leg,  and  fi>ot,  as  in 
the  following  table : — 


Glutens  mazimus, 
Gluteus  minimus, 
Gemellus  superior. 
Gemellus  inferior, 
Quadratus  femoris. 

Anterior  Femoral  Region, 

Tensor  vaginae  femoris, 

Sartorius, 

Rectus, 

Vastus  intemus, 

Vastus  eztemus, 

Crureus. 


HIP. 

Gluteal  Region, 

Gluteus  medius, 
Pyriformis, 
Obturator  intemus. 
Obturator  extemus. 


THIGH. 


Internal  Femoral  Region* 

Iliacus  intemus, 
Psoas  magnus, 
Pectineus, 
Adductor  longus. 
Adductor  breyis. 
Adductor  magnus. 
Gracilis. 


Posterior  Femoral  Region, 

Biceps, 

Semitendinosus, 

Semimembranosus. 


Anterior  Tibiod  Region, 

Tibialis  anticus. 
Extensor  longus  digitomm, 
Peroneus  tertius, 
Extensor  longus  poUicis. 

Fibular  Region, 

Peroneus  longus, 
Peroneus  brevis. 


LBG. 

Posterior  iWal  Region. 

SwperjiwJL  Group, 

Gastrocnemius, 

Plantaris, 

Soleus. 

De^  [jwwfenor]  Layer, 

Popliteus, 

Flexor  longus  pollisis. 
Flexor  longus  digitorum. 
Tibialis  posticus. 

FOOT. 

Dorsal  Region, 

Extensor  brevis  digitorum, 
Interossei  dorsales. 
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Plantar  Region, 
Ist  Layer,  Zrd  layer. 

Abductor  pollicis,  Flexor  breyis  poUicis, 

Abductor  minimi  digiti.  Adductor  pollicis. 

Flexor  brevis  digitorum.  Flexor  brevis  minimi  digiti, 

TransYerBUs  pedis. 
2nd  Layer, 

Musculus  accessorius,  ^^' 

Lumbricales.  Interossei  plantares. 


GLUTEAL   REGION. 

Gluteus  maximus.  Obturator  intemus. 

Gluteus  medius.  Gemellus  inferior, 

Gluteus  minimus.  Obturator  extemus, 

Pyriformis,  Quadratus  femoris. 
Gemellus  superior. 

Dissection. — The  subject  being  turned  on  its  &ce,  and  a  block 
placed  beneath  the  os  pubis  to  support  the  pelyis,  the  student  commences 
the  dissection  of  this  region,  by  carrying  an  incision  from  the  apex  of 
the  coccyx  along  the  crest  of  the  ilium  to  its  anterior  superior  spinous 
process ;  or  viee  versd,  if  he  be  on  the  left  side.  He  then  makes  an 
incision  from  the  postericnr  fifUi  of  the  crest  of  the  ilium,  to  the  apex 
of  the  trochanter  major,  this  marks  the  upper  border  of  the  gluteus 
maximus ;  and  a  third  incision  from  the  apex  of  the  coccyx  along  the 
fleshy  margin  of  the  lower  border  of  the  gluteus  maximus,  to  the  outer 
side  of  the  thigh,  about  four  inches  below  the  apex  of  the  trochanter 
major.  He  then  reflects  the  integument,  superficial  fascia,  and  deep 
fesda,  which  latter  is  very  thin  oyer  this  muscle,  from  the  gluteus 
maximus,  following  rigidly  the  course  of  its  fibres ;  and  having  ex- 
posed the  muscle  in  its  entire  extent,  he  dissects  the  integument  and 
superficial  fitsda  from  off  the  deep  &8cia  which  binds  down  the  gluteus 
medius,  the  other  portion  of  this  region. 

The  Gluteus  maximum  (ykeuros,  nates)  is  the  thick,  fleshy  mass 
of  muscle,  of  a  quadrangular  shape,  which  forms  the  conyexity  of  the 
nates.  In  structure,  it  is  extremely  coarse,  being  made  up  of  large 
fibres,  which  are  collected  into  fesciculi,  and  these  again  into  distinct 
muscular  masses,  separated  by  deep  cellular  farrows.  It  arises  from 
the  posterior  fifth  of  the  crest  of  the  ilium,  fix)m  the  posterior  surface 
of  the  sacrum  and  coccyx,  and  firom  the  great  sacro-ischiatic  ligament. 
It  passes  obliquely  outwards  and  downwards,  to  be  inserted  into  the 
rough  line  leading  from  the  trochanter  major  to  the  linea  aspera,  and 
is  continuous  by  means  of  its  tendon  with  the  &scia  lata  covering  the 
outer  side  of  the  thigh.  A  large  bursa  is  situated  between  the  broad 
tendon  of  this  muscle  and  the  femur. 


AabtiDU.— B;  its  nptrfidal  lurfaa  with  a  thin  aponeiiratic  bnia 
which  lepaiatei  it  bmn  ibe  auperiicial  hscia  and  intf^mneat,  tui 
vilh  the  Tattus  eiteniua,  a  bnna  being  inlerpoKd.  B;  its  deqi  tsr- 
Jaee  with  the  glatem  medina,  pyrifomiis,  gemclli,  obturator  intenmi, 
quadratu  femarii,  ncni-iBcluBtic  foramina,  great  ucro-ischia^  lifp- 

Fig.  IM.'  ■ 


ment,  (uberoeit;  oF  the  ischium,  Bemi-membranoauB,  nmi-tendinoiui, 
biceps,  and  adductor  magnaa ;  the  gluteal  veaaele  and  nerrea,  iscluBlic 
Teasels  and  nerrea,  and  internal  pudic  veasela  and  nerve.  By  J^ 
upptT  border  it  overiapa  the  gluteus  mediui ;  and  by  the  lovxr  border 
tonus  the  lower  margin  a!  the  nates. 

*  Tfafl  d«p  mutdn  of  Che  glutod  regioa.  ] .  The  extemBl  larfaco  of  Uk 
Uiuin.  9.  Tlie  pofltcrior  murftoe  of  the  ncnun.  3.  The  potitJtiat  ADO-iUac 
ligamenU.  t.  The  tuberodtr  of  the  iKhium.  B.  The  greU  or  pott«« 
UdO-iedustic  liguieat.  S.  The  leiHr  or  uUrior  ucro-uchillic  Unmeiil. 
7.  The  tmchaDUr  in^ar.      9.  The  gluttui  miiiiniui.     g.   The  pj^araii: 

of  the  loMt  ■■cro-iKhiatic  foimmen.  13,  The  Eemdliu  Infeiior.  13.  TV 
qusdretoi  femorii.    11.  The  uppn  put  of  the  adductor  nugnua,     II.  Tbi 
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T}^  gluteus  maximus  must  be  turned  down  firom  its  origin,  in  order 
to  bring  the  next  muscles  into  view* 

The  Gluteus  bcedius  is  placed  in  front  o^  rather  than  beneath  the 
gluteus  maximus ;  and  is  covered  ill  by  a  process  of  the  deep  fascia, 
which  is  very  thick  and  dense.  It  arises  from  the  outer  lip  of  the 
crest  of  the  ilium  for  four-fifths  of  its  length,  from  the  sur&ce  of  bone 
between  that  border  and  the.  superior  curved  line  on  the  dorsum  ilii, 
and  from  the  dense  £EMcia  above  mentioned.  Its  fibres  converge  to 
the  outer  part  of  the  trochanter  major,  into  which  its  tendon  is 
inseried. 

Relations. — By  its  superficial  swrfaoe  with  the  tensor  vaginae  femoris, 
gluteus  ma.TTmus,  and  its  fiiscia.  By  its  deep  sutface  with  the  gluteus 
minimus,  and  gluteal  vessels  and  nerves.  By  its  lower  border  with 
the  pyriformis  muscle.  A  bursa  is  interposed  between  its  tendon  and 
the  upper  part  of  the  trochanter  major. 

This  muscle  should  now  be  removed  firom  its  origin  and  turned 
down,  so  as  to  expose  the  next  which  is  situated  beneath  it. 

The  Gluteus  minimus  is  a  radiated  muscle,  arising  from  the  sur- 
fiice  of  the  dorsum  ilii,  between  the  superior  and  inferior  curved 
lines ;  its  fibres  converge  to  the  anterior  border  of  the  trochanter 
major,  into  which  it  is  inserted  by  means  of  a  rounded  tendon. 
There  is  no  distinct  line  of  separation  between  the  gluteus  medius 
and  minimus  anteriorly. 

Relations, — By  its  superficial  surface  with  the  gluteus  medius,  and 
gluteal  vessels.  By  its  deqi>  surface  with  the  sur&ce  of  the  ilium,  the 
long  tendon  of  the  rectus  femoris,  and  the  capsule  of  the  hip-joint. 
A  bursa  is  interposed  between  the  tendon  of  the  muscle  and  the 
trochanter. 

The  Pyriformis  muscle  (pynim,  a  pear,  i.  e,  pear-shaped)  arises 
firom  the  anterior  sur&ce  of  the  sacrum,  by  little  slips  that  are  inter- 
posed between  the  first  and  fourth  anterior  sacral  foramina,  and  from 
the  adjoining  sur&ce  of  the  ilium.  It  passes  out  of  the  pelvis,  through 
the  great  sacro-ischiatic  foramen,  and  is  inserted  by  a  rounded  tendon 
into  the  trochanteric  fossa  of  the  femur. 

Relations. — By  its  superficial  or  ea^temal  surface  with  the  sacrum 
and  gluteus  maximus.  By  its  deep  or  pdvic  swrfaoe  with  the  rectum, 
the  sacral  plexus  of  nerves,  the  branches  of  the  internal  iliac  artery, 
the  great  sacro-ischiatic  notch,  and  the  capsule  of  the  hip-joint 
By  its  upper  border  with  the  gluteus  medius  and  gluteal  vessels  and 
nerves.  By  its  lower  border  with  the  gemellus  superior,  ischiatic, 
vessels  and  nerves,  and  internal  pudic  vessels  and  nerve. 

The  Gemellus  superior  (gemellus,  double,  twin,)  is  a  small 
slip  of  muscle  situated  immediately  below  the  pyriformis,  it  arises 
firom  the  spine  of  the  ischium,  and  is  inseried  into  the  upper  bor- 
der of  the  tendon  of  the  obturator  intemus,  and  into  the  trochan- 
teric fossa  of  the  femur.  The  gemellus  superior  is  not  unfirequently 
wanting. 

Relations. — By  its  superficial  surface  with  the  gluteus  maximus,  the 
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itchiatic  Tesiek  and  nerres,  and  intenud  pndic  ressels  and  nerve.   By 
its  deep  mrfaoe  with  the  pelvis,  and  capsule  of  the  hip-joint. 

The  Ortukator  intbrnus  ariaee  from  the  inner  mrfiice  of  the  an- 
terior wall  of  the  pelvis,  being  attached  to  the  maigin  of  bone  aronnd  the 
obturator  foramen,  and  to  the  obturator  membrane.  It  passes  out  of 
the  pelvis  through  the  lesser  sacro-ischiatic  foramen,  and  is  inserted  by 
a  flattened  tendon  into  the  trochanteric  fossa  of  the  femur.  The  lesser 
sacro-ischiatic  notch,  over  which  this  muscle  plays  as  through  a  pulley, 
is  fiiced  with  cartilage,  and  provided  with  a  synovial  buna  to  fiicilitate 
its  movements.  The  tendon  of  the  obturator  is  supported  on  each  side 
by  the  two  gemelli  muscles  (hence  their  names),  which  are  inserted 
into  the  ndes  of  the  tendon,  and  appear  to  be  auzUiaiies  or  superadded 
portions  of  the  obturator  intemus. 

Relations* — By  its  superficial  or  posterior  surface  with  the  internal 
pudic  vessels  and  nerve,  the  obturator  fesda,  which  separates  it  from 
the  levator  ani  and  viscera  of  the  pelvis,  the  sacro-ischiatic  ligam^ts, 
gluteus  maximus,  and  ischiatic  vessels  and  nerves.  By  its  deqi>  or 
anterior  surface  with  the  obturator  membrane  and  the  margin  of  bone 
surrounding  it,  the  cartilaginous  pulley  of  the  lesser  ischiatic  foramen, 
the  external  surfiu%  of  the  pelvis,  and  the  capsular  ligament  of  tbe 
hip-joint  By  its  upper  border,  within  the  pelvis,  with  the  obturator 
vessels  and  nerve ;  externally  to  the  pelvis,  with  the  gemellus  supeiior. 
By  its  lower  border  with  the  gemellus  inferior. 

The  Gemellus  inferior  arises  from  the  posterior  point  of  the 
tuberosity  of  the  ischium,  and  is  inserted  into  the  lower  border  of  the 
tendon  of  the  obturator  intemus,  and  into  the  trochanteric  fossa  of  die 
femur. 

Relations.  —  By  its  superficial  surface  with  the  gluteus  maximus, 
and  ischiatic  vessels  and  nerves.  By  its  deq>  swfaoe  with  the  ex- 
ternal surface  of  the  pelvis,  and  capsule  of  the  hip-joint  By  its 
upper  border  with  the  tendon  of  the  obturator  intemus.  By  its 
lower  border  with  the  tendon  of  the  obturator  extemus  and  quadiatos 
femoris. 

In  this  region  the  tendon  only  of  the  obturator  extemns  can  be 
seen,  situated  deeply  between  the  gemellus  inferior  and  the  upper 
border  of  the  quadratus  femoris.  To  expose  this  muscle  fully,  it  is 
necessary  to  dissect  it  from  the  anterior  part  of  the  thigh,  after  the  re- 
moval of  the  pectineus,  adductor  longus  and  adductor  ^vis  muscles. 

The  Obturator  externus  muscle  (obturare,  to  stop  up)  ansa 
from  the  obturator  membrane,  and  from  the  surfiice  of  bone  immedi- 
diately  surrounding  it  anteriorly,  viz.  from  the  ramus  of  the  os  pubis 
and  ischium :  its  tendon  passes  behind  the  neck  of  the  femur,  to  be  tis- 
serted  with  the  extemal  rotator  muscles,  into  the  trochanteric  fossa  of 
the  femur. 

Relations, — By  its  superficial  or  anterior  surface  with  the  tendon 
of  the  psoas  and  iliacus,  pectineus,  adductor  brevis  and  magnus,  the 
obturator  vessels  and  nerve.  By  its  deep  or  posterior  surface  with 
the  obturator  membrane  and  the  margin  of  bone  which  surrounds 
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it,  the  lower  part  of  the  capsule  of  the  hip-joint  and  the  qnadiatas 
femoris. 

The  Quadrat (7S  femoris  (square-ahaped)  ariaes  from  the  external 
border  of  the  tuberosity  of  the  ischium,  and  is  inserted  into  a  rough 
line  on  the  posterior  border  of  the  trochanter  major,  which  is  thence 
named  linea  quadrati. 

RelaHotts. — By  its  posterior  surface  with  the  gluteus  mazimus,  and 
ischiatic  yessels  and  nerves.  By  its  anterior  surface  with  the  tendon 
of  the  obturator  extemus  and  trochanter  minor,  a  synovial  bursa  often 
seporating  it  from  the  latter.  By  its  upper  border  with  the  gemellus 
inferior ;  and  by  the  lower  border  with  the  adductor  magnns. 

Actions,  —  The  glutei  muscles  are  abductors  of  the  thigh,  when 
they  take  their  fixed  point  firom  the  pelvis.  Taking  their  fixed  point 
from  the  thigh,  they  steady  the  pelvis  on  the  head  of  the  femur;  this 
action  is  peculiarly  obvious  in  standing  on  one  leg ;  they  assist  also  in 
carrying  the  leg  forward,  in  progression.  The  gluteus  minimus  being 
attached  to  the  anterior  bonier  of  the  trochanter  major,  rotates  the 
limb  slightly  inwards.  The  gluteus  medius  and  maximus,  from  their 
insertion  into  the  posterior  aspect  of  the  bone,  rotate  the  limb  out- 
wards ;  the  latter  is,  moreover,  a  tensor  of  the  fascia  of  the  thigh. 
The  other  muscles  rotate  the  limb  outwards,  everting  the  knee  and 
foot ;  hence  they  are  named  external  rotators. 

Anterior  Femoral  Region* 

Tensor  vaginae  femoris, 

Sartorius, 

Bectus, 

Vastus  intemus. 

Vastus  extemus, 

Crureus. 

Diasection, — Make  an  incision  along  the  line  of  Poupart's  ligament, 
from  the  anterior  superior  spinous  process  of  the  ilium  to  the  spine  of 
the  OB  pubis;  and  a  second,  firom  the  middle  of  the  preceding  down  the 
inner  side  of  the  thigh,  and  across  the  inner  condyle  of  the  femur,  to 
the  head  of  the  tibia,  where  it  may  be  bounded  by  a  transverse  in- 
cision. Turn  back  the  integument  from  the  whole  of  this  region,  and 
examine  the  superficial  fascia ;  which  is  next  to  be  removed  in  the 
same  manner.  After  the  deep  fascia  has  been  well  considered,  it  is 
likewise  to  be  removed,  by  dissecting  it  off  in  the  course  of  the  fibres 
of  the  muscles.  As  it  might  not  be  convenient  to  the  junior  student 
to  expose  so  large  a  surfitce  at  once  as  ordered  in  this  dissection,  tiie 
veitioEd  incision  may  be  crossed  by  one  or  two  transverse  incisions,  as 
may  be  deemed  most  proper. 

The  Tensor  VAGiNiB  femoris  (stretcher  of  the  sheath  of  the 
thigh)  is  a  short  flat  muscle,  situated  on  the  outer  side  of  the  hip.  It 
arises  firom  the  crest  of  the  ilium,  near  its  anterior  superior  spinous 


pncBM,  tnd  ia  vutrled  between  two  layen  of  the  bscia  Uta  at  about 
one-fourth  down  the  thigh. 
**■'»*■■  fleiatioM.— BjilsnfperftM/wr- 

/bee  with  the  fascia  lata  and  integit- 
meat.  Bj  its  deep  tat/ace  with 
the  internal  lajei  of  the  &£cia  lata. 

The  SiKTORiL-s  (tailor's  mnscle] 
ia  a  long  riband-like  muecle,  orui^ 
&am  the  anterinr  guperior  apinoiu 
procett  of  the  ilium,  and  &om  tbe 
notch  immodiatelf  below  that  pn- 

third  of  the  thigh,  descends  behind 
the  innec  condjte  of  the  femur, 
and  is  inierlad  by  an  aponeiunitic 
expanaion  into  the  innet  tubeimily 
of  the  tibia.  This  expansion  cnren 
in  the  inaertioD  of  the  tendoni  of 
the  gmcilia  and  lemiteDdinoiiii 
muacles.  The  inner  bordec  of  the 
rartoriua  muacle  ia  the  guide  lo 
the  operation  for  tjing  the  femonl 
artery  in  the  middle  of  ita  conrH. 

ReiaHom. — By  ita  ntperficiat  wr- 
/act  with  tfae  &«cia  lata  and  toae 
cuttmeoua  nerrei.  By  its  dt^  nr- 
/aee  with  the  psoas  and  tliacnii 
lectua,  sheath  of  the  femaral  reeseli 
and  saphenona  nerres,  Tastos  inler< 
nui^  adductor  longns^  adductor  nof^ 
nus,  gracilia,  long  aaphenous  nerve, 
intema]  lateral  ligament  of  the 
knee-joint.  By  its  eipandal  in- 
aertion  with  tbe  tendon!  of  the 
gracilis  and  aemilendinoaus^  a  aym^ 
vial  hnraa  being  interposed.  At 
the  koee-joint  ita  portarwr  barda 
ia  in.  relation  with  the  internal  saphenous  vein.  At  the  opper  third 
of  tiie  thigh  the  sartorina  Ibnns,  with  the  lower  boidei  of  the  adducloi 
*  The  muscles  of  the  sateriDr  femoral  region.    1.  llie  CKtt  of  the  Qiuu. 


neiui.    13.  The  adductor  loi^na.    n.  PMt  of  the  sJduclor  iMf- 


radcl:;-  l. 
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longus,  an  isosceles  triangle,  whereof  the  base  corresponds  with  Pou- 
part'*8  ligament.  A  perpendicular  line,  drawn  firom  the  middle  of  the 
base  to  the  apex  of  this  triangle,  immediately  overlies  the  femoial 
artery  with  its  sheath. 

The  Rectus  (straight)  muscle  is  fusiform  in  its  shape  and  bipenni- 
form  in  the  disposition  of  its  fibres.  It  arises  by  two  round  tendons, 
one  from  the  anterior  inferior  spinous  process  of  the  ilium,  the  other 
from  the  upper  lip  of  the  acetabulum  ;  and  is  inserted  by  a  broad  and 
strong  tendon,  into  the  upper  border  of  the  patella.  It  is  more  correct 
to  consider  the  patella  as  a  sesamoid  bone,  developed  within  the 
tendon  of  the  rectus ;  and  the  ligamentum  patellae  as  the  continuation 
of  the  tendon  to  its  insertion  into  the  tubercle  of  the  tibia. 

Relations. — By  its  superficud  surface  with  the  gluteus  medius,  psoas 
and  iliacus,  sartorius ;  and,  for  the  lower  three-fourths  of  its  extent, 
with  the  &scia  lata.  By  its  deqi)  surface  with  the  capsule  of  the  hip- 
joint,  the  external  circumflex  vessels,  crureus,  and  vastus  intemus 
and  extemus. 

The  rectus  must  now  be  divided  through  its^  middle,  and  the  two 
ends  turned  aside,  to  bring  clearly  into  view  the  next  muscles. 

The  three  next  muscles  are  generally  considered  collectively  under 
the  name  of  triceps  extensor  cruris.  Adopting  this  view,  the  muscle 
sorrounds  the  whole  of  the  femur,  excepting  the  rough  line  (linea 
aspfera)  upon  its  posterior  aspect.  Its  division  into  three  parts  is  not 
well  defined ;  the  fleshy  mass  upon  each  side  being  distingfidshed  by 
the  names  of  vastus  intemus  and  extemus,  the  middle  portion  by  that 
of  crureus. 

The  Vastus  extern  us,  narrow  below  and  broad  above,  arises 
from  the  outer  border  of  the  patella,  and  is  inserted  into  the  femur 
and  outer  side  of  the  linea  aspera,  as  high  as  the  base  of  the  trochanter 
major. 

HekUions, — By  its  superficial  smface  with  the  &scia  lata,  rectus, 
biceps,  semi-membranosus  and  gluteus  maximus,  a  synovial  bursa 
being  interposed  between  it  and  the  latter.  By  its  de^  sutfaae  with 
the  crureus  and  femur. 

The  Vastus  internus,  broad  below  and  narrow  above,  arises 
from  the  inner  border  of  the  patella,  and  is  inserted  into  the  femur 
and  inner  side  of  the  linea  aspera  as  high  up  as  the  anterior  intertro- 
chanteric line. 

Reiaiions. — By  its  snqterfidal  surfajce  with  the  psoas  and  iliacus, 
rectus,  sartorius,  femoral  artery  and  vein  and  saphenous  nerves,  pecti- 
neus,  adductor  longus,  brevis,  and  magnus,  and  fEiscia  lata.  By  its 
deep  surface  with  the  crureus  and  femur. 

The  Crureus  (cms,  the  leg)  arises  firom  the  upper  border  of  the 
patella,  and  is  inserted  into  the  iix)nt  aspect  of  the  femur,  as  high  as 
the  anterior  intertrochanteric  line.  When  the  cmreus  is  divided  from 
its  insertion,  a  small  muscular  fasciculus  is  often  seen  upon  the  lower 
part  of  the  femur,  which  is  inserted  into  the  pouch  of  synovial  mem- 
brane, that  extends  upwards  from  the  knee-joint,  behind  the  patella. 

s 
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This  it  named,  from  its  aitoation,  nb-erunutj  and  would  seem  to  ht 
intended  to  support  the  synovial  membrane. 

RdatUnu, — By  its  tufirfiaal  wifoM  with  the  external  ciicnmfiex 
Tessels,  the  rectus,  vastus  intemus  and  extemus.  By  its  deep  stufoM 
with  the  femur,  the  sub-cnueus,  and  synovial  membrane  of  ^le  knee- 
joint. 

AetUma. — The  tensor  vaginae  femoris  renders  the  fiucia  lata  tense, 
and  slighdy  inverts  the  limb.  The  sartorius  flexes  the  leg  upon  the 
thigh,  and,  continuing  to  act,  the  thigh  upon  the  pelvis,  at  the  same 
time  carrying  the  leg  across  that  of  the  opposite  side,  into  the  position 
in  which  tabors  sit;  hence  its  name.  Taking  its  fixed  point  from 
below,  it  assists  the  extensor  muscles  in  steadying  the  leg,  for  the  sup- 
port of  the  trunk.  The  other  four  muscles  have  been  collectively 
named  guadrioepa  extentor^  from  their  similarity  of  action.  They 
extend  the  leg  upon  the  thigh,  and  obtain  a  great  increase  of  power 
by  their  attachment  to  the  patella,  which  acts  as  a  fulcrum.  Taking 
their  fixed  point  from  the  tibia,  they  steady  the  femur  upon  the  leg, 
and  the  rectus,  by  being  attached  to  the  pelvis,  serves  to  balance  the 
trunk  upon  the  lower  extremity. 

Internal  Femoral  Region, 

Iliacus  intemus, 
Psoas  magnus, 
Pectineus, 
Adductor  longus. 
Adductor  brevis. 
Adductor  magnus. 
Gracilis. 

DisaecUon, — ^These  muscles  are  exposed  by  the  removal  of  the  inner 
flap  of  integument  recommended  in  the  dissection  of  the  anterior 
femoral  region.  The  iliacus  and  psoas  arising  from  within  the  abdo- 
men can  only  be  seen  in  their  entire  extent  after  the  removal  of  the 
viscera  from  that  cavity. 

The  Iliacus  intbrnus  is  a  flat  radiated  musde.  It  ariaes  firom 
the  whole  extent  of  the  inner  concave  snrfiice  of  the  ilium ;  and,  after 
joining  with  the  tendon  of  the  psoas,  is  meerted  into  the  trochanter 
minor  of  the  femur.  A  few  fibres  of  this  muscle  are  derived  firom  the 
base  of  the  sacrum,  and  others  from  the  capsular  ligament  of  the  hip* 
joint. 

RdaUone. — By  its  anterior  tutface^  within  the  pelvis,  with  the  ex* 
temal  cutaneous  nerve,  and  with  the  iliac  &scia,  which  separates  the 
muscle  frx>m  the  peritoneimi,  on  the  right  firom  the  caecum,  and  on  the 
left  firom  the  sigmoid  flexure  of  the  colon ;  eaiemaUy  to  the  pelvis  with 
the  fascia  lata,  rectus,  and  sartorius.  By  its  potAeriar  emrfaee  with  the 
iliac- fossa,  margin  of  the  pelvis,  and  with  the  capsule  of  the  hip-joint, 
a  synovial  bursa  of  large  size  being  inteqDosed,  which  is  sometimes 
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continaouB  with  the  synoYial  membrane  of  the  articuktioB.     By  its 
inner  border  with  the  psoas  magnus  and  cnural  nerve* 

The  Psoas  magnus  (^^«a,  lumbns,  a  loin),  situated  by  the  side  of 
the  vertebral  column  in  the  loins,  is  a  long  fosiform  muscle.  It  ariaes 
from  the  intervertebral  substances,  yart  of  the  bodies  and  bases  of  the 
transverse  processes,  and  from  a  series  of  tendinous  arches,  thrown 
across  the  constricted  portion  of  the  last  dorsal  and  four  upper  lumbar 
vertebrae.  These  arches  are  intended  to  protect  the  lumbar  arteries 
and  sympathetic  filaments  of  nerves  from  pressure,  in  their  passage 
beneaih  ^e  muscle.  From  this  extensive  origin  the  musde  passes 
along  the  margin  of  the  brim  of  the  pelvis,  and  beneath  Poupart^s  li- 
gament, to  its  insertion.  The  tendon  of  the  psoas  magnus  unites  with 
that  of  the  iliacus,  and  the  conjoined  tendon  is  inaerted  into  the  poste- 
rior part  of  the  trochanter  minor,  a  bursa  being  interposed. 

Reiations. — By  its  (utterior  mufaoe  with  the  ligamentum  aicuatmn 
intemimi  of  the  diaphragm,  die  kidney,  the  psoas  parvus,  genito-crural 
nerve,  sympathetic  nerve,  its  proper  fascia,  the  peritoneum  and  colon, 
and  along  its  pelvic  border  with  the  common  and  external  iliac  artery 
and  vein.  By  its  posterior  mrfaee  with  the  lumbar  vertebrae,  the 
lumbar  arteries,  quadratus  lumborum,  from  which  it  is  separated  by 
the  anterior  layer  of  the  aponeurosis  of  the  transversalis,and  with  the 
crural  nerve,  which  near  Poupart^s  ligament  gets  to  its  outer  side. 
The  lumbar  plexus  of  nerves  is  situated  in  the  substance  of  the 
posterior  part  of  the  muscle.  In  the  thigh  the  muscle  is  in  relation 
with  the  fascia  lata  in  front ;  the  border  of  the  pelvis  and  hip-joint, 
from  which  it  is  separated  by  the  synovial  membrane,  common  to 
it  and  the  preceding  muscle,  behind  ;  with  the  crural  nerve,  and 
iliacus  to  the  outer  side ;  and  with  the  femoral  artery,  by  which  it  is 
slightly  overlaid  to  the  inner  side. 

The  Pbctineus  is  a  flat  and  quadrangular  muscle ;  it  arises  from 
the  pectineal  line  (pecten,  a  crest)  of  the  os  pubis,  and  iiom  the  sur- 
face of  bone  in  front  of  that  bone.  It  is  inserted  into  the  line  leading 
from  the  anterior  intertrodianteric  line  to  the  linea  aspera  of  the 
femur. 

Rdations. — By  its  anterior  surface  with  the  pubic  portion  of  the 
fiiscia  lata,  which  separates  it  from  the  femoral  artery  and  vein  and 
internal  saphenous  vein,  and  lower  down  with  tiie  profunda  artery. 
By  its  posterior  surface  with  the  capsule  of  the  hip-joint,  and  with  the 
obturator  extemus  and  adductor  brevis,  the  obturator  vessels  being 
-  interposed.  By  its  external  border  with  the  psoas,  the  femoral  artery 
resting  upon  the  line  of  interval.  By  its  internal  border  with  the 
outer  edge  of  the  adductor  longus.  Obturator  hernia  is  situated  di- 
rectly behind  this  muscle,  which  forms  one  of  its  coverings. 

The  Adductor  longus  (adducere,  to  draw  to),  the  most  superfi- 
cial of  the  three  adductors,  arises  by  a  round  and  thick  tendon  from 
the  firont  sur&ce  of  the  os  pubis,  immediately  below  the  angle ;  and, 
assuming  a  flattened  and  expanded  form  as  it  descends,  is  inserted  into 
the  middle  third  of  the  linea  aspera. 
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Relaiums. — By  its  cuUerior  sutfaoe  with  the  pnhic  portion  of  the 
fascia  lata,  and  near  its  insertion  with  the  femoral  artery  and  vein. 
By  its  posterior  gur/ace  with  the  adductor  hrevis  and  magnos,  the  an- 
terior branches  of  the  obturator  veMels  and  nerves,  and  near  its  in- 
sertion with  the  profunda  artery  and  vein.  By  its  otUer  border  with 
the  pectinens,  and  by  the  inner  border  with  the  gracilis. 

The  pectineuB  must  be  divided  near  its  origin  and  turned  outwards, 
and  the  adductor  longus  through  its  middle,  turning  its  ends  to  either 
side,  to  bring  into  view  the  adductor  brevis. 

The  Adductor  brevis,  placed  beneath  the  pectinens  and  adductor 
longus,  is  fleshy,  and  thicker  than  the  adductor  longus ;  it  arises  from 
the  body  and  ramus  of  the  os  pubis,  and  is  inserted  into  the  upper 
third  of  the  linea  aspera. 

RelcUions. — By  its  anterior  surface  with  the  pectinens,  adductor  lon- 
gus, and  anterior  branches  of  the  obturator  vessels  and  nerve.  By  its 
potierior  surfaoe  with  the  adductor  magnus,  and  posterior  branches  of 
the  obturator  vessels  and  nerve.  By  its  outer  border  with  the  obtoia- 
tor  eztemus,  and  conjoined  tendon  of  the  psoas  and  iliacus.  By  its 
inner  border  with  the  gracilis  and  adductor  magnus.  The  adductor 
brevis  is  pierced  near  its  insertion  by  the  middle  perforating  artery. 

The  adductor  brevis  may  now  be  divided  from  its  origin  and  turned 
outwards,  or  its  inner  two  thirds  may  be  cut  away  entirely,  when  the 
adductor  magnus  muscle  will  be  exposed  in  its  entire  extent. 

The  Adductor  magnus  is  a  broad  triangular  muscle,  forming  a 
septum  of  division  between  the  muscles  situated  on  the  anterior  and 
those  on  the  posterior  aspect  of  the  thigh.  It  arises  by  fleshy  fibres 
from  the  ramus  of  the  pubes .  and  ischium  and  from  the  side  of  the 
tuber  ischii ;  and  radiating  in  its  passage  outwards  is  insetied  into  the 
whole  length  of  the  linea  aspera,  and  inner  condyle  of  the  femur. 
The  adductor  magnus  is  pierced  by  five  openings :  the  three  superior, 
for  the  three  perforating  arteries ;  and  the  four^,  for  the  termination 
of  the  profunda.  The  fifth  is  the  large  oval  opening,  in  the  tendinous 
portion  of  the  muscle,  that  gives  passage  to  the  femoral  vessels. 

Relations. — By  its  anterior  surface  with  the  pectinens,  adductor  bre- 
vis, adductor  longus,  femoral  artery  and  vein,  profunda  artery  and 
vein,  with  their  branches,  and  with  the  posterior  branches  of  the 
obturator  vessels  and  nerve.  By  its  posterior  surface  with  the  semi- 
tendinosus,  semi-membranosus,  biceps,  and  gluteus  maximus.  By  its 
inner  border  with  the  gracilis  and  sartorius.  By  its  upper  border  with 
the  obturator  extemus,  and  quadratus  femoris. 

The  Gracilis  (slender)  is  situated  along  the  inner  border  of  the 
thigh.  It  arises  by  a  broad  but  very  thin  tendon,  from  the  body  of 
the  08  pubis  along  the  edge  of  the  symphysis  and  from  the  margin  of 
the  ramus  of  the  pubes  and  ischium ;  and  is  inserted  by  a  rounded 
tendon  into  the  inner  tuberosity  of  the  tibia,  beneath  the  expansion  of 
the  sartorius. 

Relations. — By  its  inner  or  superficial  surface  with  the  fascia  lata, 
and  below  with  the  sartorius  and  internal  saphenous  nerve ;  the  in- 
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temal  saphenous  vein  crosses  it  lying  superficially  to  the  fascia  lata. 
By  its  outer  or  deep  surface  with  the  adductor  longus,  brevis,  and  mag^ 
nus,  and  the  internal  lateral  ligament  of  the  knee-joint,  from  which  it 
is  separated  by  a  synovial  bursa  common  to  the  tendons  of  the  gracilis 
and  semi-tendinosus. 

Actions. — The  iliacus,  psoas,  pectineus,  and  adductor  longus  muscles 
bend  the  thigh  upon  the  pelvis,  and,  at  the  same  time,  from  the  obli- 
quity of  their  insertion  into  the  lesser  trochanter  and  linea  aspera, 
rotate  the  entire  limb  outwards ;  the  pectineus  and  adductors  adduct 
the  thigh  powerfully;  and  from  the  manner  of  their  insertion  into  the 
linea  aspera,  they  assist  in  rotating  the  limb  outwards.  The  gracilis 
is  likewise  an  adductor  of  the  thigh ;  but  contributes  also  to  the  flexion 
of  the  leg,  by  its  attachment  to  the  inner  tuberosity  of  the  tibia. 

Posterior  Femoral  Region, 

Biceps, 

Semi-tendinosus, 

Semi-membranosus. 

Dissection. — Remove  the  integument  and  fascia  on  the  posterior 
part  of  the  thigh  by  two  flaps,  as  on  the  anterior  region,  and  turn 
aside  the  gluteus  maximus  from  the  upper  part ;  the  muscles  may  then 
be  examined. 

The  Biceps  femoris  (bis,  double,  xt^ax^,  head)  arises  by  two 
heads,  one  by  a  common  tendon  with  the  semi-tendinosus ;  the  other 
muscular  and  much  shorter,  from  the  lower  two  thirds  of  the  external 
border  of  the  linea  aspera.  This  muscle  forms  the  outer  hamstring,  and 
is  inserted  by  a  strong  tendon  into  the  head  of  the  fibula;  a  portion  of 
the  tendon  is  continued  downwards  into  the  fiiscia  of  the  leg,  and 
another  is  attached  to  the  outer  tuberosity  of  the  tibia. 

Relations^ — By  its  superficial  or  posterior  surface  with  the  gluteus 
maximus  and  fascia  lata.  By  its  deep  or  anterior  surface  with  the 
semi-membranosus,  adductor  magnus,  vastus  extemus,  the  great  sciatic 
nerve,  popliteal  artery  and  vein,  and  near  its  insertion  with  the  exter- 
nal head  of  the  gastrocnemius,  and  plantaris.  By  its  inner  border  with 
the  semi-tendinosus,  and  in  the  popliteal  space  with  the  popliteal  ar- 
tery and  vein. 

The  Semi-tendinosur,  remarkable  for  its  long  tendon,  arises  in 
common  with  the  long  head  of  the  biceps,  from  the  tuberosity  of  the 
ischium ;  the  two  muscles  being  closely  united  for  several  inches  below 
their  origin.     It  is  inserted  into  the  inner  tuberosity  of  the  tibia. 

RelatioTts. — By  its  superficial  surface  with  the  gluteus  maximus, 
fascia  lata,  and  at  its  insertion  with  the  synovial  bursa  which  separates 
its  tendon  from  the  expansion  of  the  sartorius.  By  its  deep  surface 
with  the  semi-membranosus,  adductor  magnus,  internal  head  of  the 
gastrocnemius,  and  internal  lateral  ligament  of  the  knee-joint,  the  sy-- 
novial  bursa  common  to  it  and  the  tendon  of  the  gracilis  being  inter- 


Theie  two  maicka  miut  be  dii- 
sectAl  tram  the  tnberouty  of  the 
iuhiom,  to  bring  into  view  the 
origin  of  the  next. 

markabte  for  the  teadinoiu  eipm- 
•ion  upon  it*  anterior  and  poslerat 
raibce,  arittt  from  the  tnbenoii)' 
of  the  iuhium,  in  front  of  the  com- 
mon orijiin  of  the  two  piecedjng 
DHUclee.  It  ii  BUerird  into  tbr 
poBlerior  part  of  the  inner  tDbero- 
■itf  of  the  tibia;  at  its  insenioa  the 
tendon  iplitt  intA  three  portioiu, 
one  of  which  is  inteited  in  a  gTDow 
on  the  innei  tide  of  the  he«d  of  the 
tibia,  beneath  the  internal  laleni 
ligament.  The  aecond  it  eontinimia 
vnth  an  oponeuro^  expaneion  tbit 
binds  down  the  poplitens  muck, 
the  popliteal  bacia  j  and  the  thiid 
tum>  upwarda  and  otttwaidt  U 
the  eitf  rnal  condyle  of  the  feomr, 
fonning  the  tniddle  portion  of  lb 
potterioT  ligament  of  the  koM- 
joint  (ligamentiuD  poaticnm  WiDI- 


Tlie  t 


of   the 


and  lemi-membranoaua,  with  ihoR 
of  the  giacilia  and  eanoiiui,  fnnii 
the  inner  ham-elring. 

RdaHoM.  —  By  its  nipe^ft*!' 
tinfae*  with  the  putena  maiiiiiim 
biceps,  semi-tendinoivB,  bscia  liMv 

at  iti  imertion  with  the  tendinout  expansion  of  the  larurini. 

M  dttp  Bofaee  with  the  quadratua  femoris,  adductor  magnot,  ia- 


1.  Tbe  poplitul  ipiux.  II.  The  gulTDCiienuui  mui 
Tii  tendon  of  the  hi«pii  form*  the  outer  hamiCrmf^  u 
be  tendon*  of  the  gncUu,  ■emi-teDdinoauB,  and  lemi-niet] 
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temal  head  of  the  gastxocnemiusy  the  knee-joint  from  which  it  is 
separated  by  a  synovial  membrane,  and  the  popliteal  artery  and  vein. 
By  its  inner  border  with  the  gracilis.  By  its  outer  border  with  the 
great  ischiatic  nerve,  and  in  the  poplit^  space  with  the  popliteal 
artery  and  vein. 

If  the  semi-membiBnosns  mnsde  be  tamed  down  from  its  origin,  the 
student  will  bring  into  view  the  broad  and  radiated  expanse  of  the 
adductor  magnus,  upon  which  the  three  flexor  muscles  above  de- 
scribed rest. 

Actions. — These  three  hamstring  muscles  are  the  direct  flexors  of 
the  leg  upon  the  thigh ;  and,  by  t^dng  their  origin  from  below,  they 
balance  the  pelvis  on  the  lower  extremities.  The  biceps,  from  the 
obliquity  of  its  direction,  everts  the  leg  when  partly  flexed,  and  the 
semi-tendinoBUs  turns  the  leg  inwards  when  in  the  same  state  of 
flexion. 

AfUerior  TUnalJieffion. 

Tibialis  anticus. 
Extensor  longus  digitorum, 
Peroneus  tertius. 
Extensor  proprius  poUicis. 

DisaecHon. — The  dissection  of  the  anterior  tibial  region  is  to  be 
oommenced  by  carrying  an  incision  along  the  middle  of  the  leg,  mid- 
way between  the  tibia  and  the  fibula,  from  the  knee  to  the  ankle,  and 
bounding  it  inferiorly  by  a  transverse  incision  extending  from  one 
malleolus  to  the  other.  And  to  expose  the  tendons  on  the  dorsum  of 
the  foot,  the  longitudinal  incision  may  be  carried  onwards  to  the  outer 
side  of  the  base  of  the  great  toe,  and  be  terminated  by  another  incision 
directed  across  the  heads  of  the  metatarsal  bones. 

The  Tibialis  anticus  muscle  (flexor  tarsi  tibialis)  arises  from  the 
upper  two-thirds  of  the  tibia,  from  the  interosseous  membrane,  and 
from,  the  deep  fascia;  its  tendon  passes  through  a  distinct  sheath 
in  the  annular  ligament,  and  is  inserted  into  the  inner  side  of  the 
internal  cuneiform  bone,  and  base  of  the  metatarsal  bone  of  the 
great  toe. 

MelaUons. — By  its  anterior  surface  with  the  deep  fiajscia,  from  which 
many  of  its  superior  fibres  arise,  and  with  the  anterior  annular  liga- 
ment. By  its  posterior  surface  with  the  interosseous  membrane, 
tibia,  ankle-joint,  and  bones  of  the  tarsus  with  their  articulations.  By 
its  internal  surface  with  the  tibia.  By  the  external  surface  with  the 
extensor  longus  digitorum,  extensor  proprius  pollicis,  and  the  anterior 
tibial  vessels  and  nerve. 

The  Extensor  longus  digitorum  arises  from  the  head  of  the 
tibia^  frx>m  the  upper  three-fourths  of  the  fibula,  from  the  interosseous 
membrane,  and  from  the  deep  &scia.  Below,  it  divides  into  four  ten- 
dons, which  pass  beneath  the  annular  ligament,  to  be  inserted  into  the 
second  and  third  phalanges  of  the  four  lesser  toes.  The  mode  of  in- 
sertion of  the  extensor  tendons,  both  in  the  hand  and  in  the  foot,  is 


ankle-jaiilt,  e 


remarkable,  ench  tendon  spreadB  into 
B  hnad  qponeimnie  OFer  lie  fint 
phalani ;  &s  aponearMis  diTiaea  inlo 
three  ilipt,  the  middle  one  ii  insetted 
into  ihe  base  of  the  Becond  phHlanx, 
and  the  two  talend  slips  ale  continned 
onwnnis,  to  be  inierted  into  the  toae 
of  the  thiid. 

RtlaUum. — By  it>  anlerior  tmrfiia 
with  the  deep  bscia  of  the  1^  and 
foot,  and  with  the  anterior  annular  Uga- 


gbnli, 
bre¥iH  digitonun 
ivnjcn  BeparBtes  Jti  lendoDi  from  the 
tonui,  and  with  the  raetatanus  and 
phalanges.  By  its  inner  twfaee  *ith 
the  tibialis  anticiu,  eitensoi  piopriot 
pollicis,  and  anterior  tibial  Teseels.  By 
its  auier  bonier  with  the  penineiu  Ion- 
gus  and  breris.  ' 

The  PBRONmus  tertiits  (flexor 
tani  Gbularis)  aritei  trtaa  Ihe  lower 
fbnrtb  of  the  libnU,  and  is  interled  inu 
the  base  of  the  metatarsal  bone  of  tbe 
little  toe.      Although  appsiently  bat 

the  extensor  longns  digilomm,  this 
musde  may  be  looked  upon  as  analo- 
gous to  the  flexor  caipi  ulnBris  of  the 
foie-aim.      Sometimes  it  is  altogether 


The  Extensor  p 
lies  between  tbe  tibialis  andeos  and  ex- 
tensor  longns  diffilonnn.  It  atiia  {ram 
the  lower  two-Uiirds  of  the  fibnla  and 


passes  through  a  distinct  sheath  ii 


eS- 


Belationh—Bj  iM  <alerior  tm/ate 
with  the  deep  Eucia  of  the  leg  and 
foot,  and  with  the  anteriar  annular 
ligtunenl.  'By  ite  fo^erior  aur/aee 
with  the  inleroBseoDa  membrane,  the 
AbnlB,  the  tibia,  the  ankle-joiDt,  the 
eitenMT  brevit  digitonun,  and  the 
bitnei  and  articulations  of  the  great 
toe.  It  is  crossed  upon  Ihii  aapect 
by  the  anlerior  tibial  yeaaela  and  nene. 
B;  iu  ouler  tide  with  the  extensor 
longaa  digitonun,  and  in  the  foot  wilh 
the  dondii  pedis  artery  and  veins ; 
die  outer  side  of  iu  tendon  upon  the 
dorBum  of  the  foot  being  the  guide  to 
these  TeHels.  B;  its  u)»«-  mle  with 
the  tibialis  anticus,  and  with  the  ante- 
rior tibial  TeiselB. 

Attioja. — The  tibialis  anticui  and 
peroneos  tertim  are  direct  fleiors  of  the 
tarans  upon  the  leg;  acting  in  conjunc- 
tion with  the  tibialis  posticus  they 
direct  the  fbol  inwHrd^  and  wilh  the 
peroneus  longua  and  hrevis  outwards. 
They  aaaigt  also  in  preierring  the  flal- 
nesa  of  the  foot  during  progresaion.  ' 
The  extensor  iongus  digitorum  and 
extensor  proprius  poilicie,  are  direct 
Bitenson  of  the  phalanges ;  b  ' 


,  ihey  a 


t  the 


bbialia  anticus  and  peroneui 

flexing  the  entire  foot  upon  the  leg. 

Taking  their  oripn  from  below,  they 

increase  the  stability  of  the  ankle-joint. 

Potterior  Tibial  Regton. 

Superficial  Group, 

Gastrocnemim, 

Flantaris, 


Diatectioa. — Make  an  ii 


1  from  the  middle  of  the  popliteal 


•  The  luperflciil  musclci  ( 
ring,    a.  The  popliteml  api 
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Epooe  down  the  middle  of  the  posterior  part  of  the  leg  to  the  heel, 
hounding  it  inferiorly  hy  a  transverse  incision  passing  between  the 
two  malleoli.  Turn  aside  the  flaps  of  integument  and  remove  the 
fiiscisB  from  the  whole  of  this  region ;  the  gastrocnemius  muscle  will 
then  be  exposed. 

The  Gastrocnemius  {yu^r^Mrnfuw,  the  bellied  part  of  the  1^ 
ariaea  by  two  heads  from  the  two  condyles  of  the  femur,  the  inner 
head  being  the  longest.  They  unite  to  form  the  beautiful  muscle  bo 
characteristic  of  this  region  of  the  limb.  It  is  inseried,  by  means  of 
the  tendo  Achillis,  into  the  lower  part  of  the  posterior  tuberosity  of 
the  OS  calcis,  a  synovial  bursa  being  placed  between  that  tendon 
and  the  upper  part  of  the  tuberosity.  The  gastrocnemius  must  be 
removed  frx>m  its  origin,  and  turned  down,  in  order  to  expose  the  next 
muscle. 

RelaHoru. — By  its  superficial  aufface  with  the  deep  fascia  of  the  leg 
which  separates  it  from  the  external  saphenous  vein,  and  with  the  ex- 
ternal saphenous  nerve.  By  its  deqj)  sur/aoe  with  the  lateral  portiom 
of  the  posterior  ligament  of  the  knee-joint,  the  popliteus,  plantari8,and 
soleus.  The  internal  head  of  the  muscle  rests  against  the  posterior 
sur&ce  of  the  internal  condyle  of  the  femur ;  the  external  head  against 
the  outer  side  of  the  external  condyle.  In  the  latter  a  sesamoid  bone 
is  sometimes  found. 

The  Plantaris  (planta,  the  sole  of  the  foot),  an  extremely  diminu- 
tive muscle  situated  between  the  gastrocnemius  and  soleus,  arises  from 
the  outer  condyle  of  the  femur ;  and  is  inserted^  by  its  long  and  deli- 
cately slender  tendon,  into  the  inner  side  of  the  posterior  tuberosity  of 
the  OS  calcis,  by  the  side  of  the  tendo  Achillis ;  having  crossed  ob- 
liquely between  the  two  muscles. 

The  Soleus  (solea,  a  sole),  is  the  broad  muscle  upon  which  the 
plantaris  rests.  It  arises  from  the  head  and  upper  third  of  the  fibda, 
from  the  oblique  line  and  middle  third  of  the  tibia.  Its  fibres  con* 
veige  to  the  tendo  Achillis,  by  which  it  is  inserted  into  the  posterior 
tuberosity  of  the  os  calcis.  Between  the  fibular  and  tibial  origins  of 
this  muscle  is  a  tendinous  arch,  beneath  which  the  popliteal  vessels  and 
nerve  pass  into  the  leg. 

JRelaiions* — By  its  superjicicd  surface  with  the  gastrocnemius  and 
plantaris.  By  its  deep  surface  with  the  intermuscular  fescia,  which 
separates  it  from  the  flexor  longus  digitorum,  tibialis  posticus,  flexor 
longus  pollicis,  firom  the  posterior  tibial  vessels  and  nerve,  and  from  the 
peroneal  vessels. 

Actions, — The  three  muscles  of  the  calf  draw  powerfully  on  the  os 
calcis,  and  lift  the  heel ;  continuing  their  action,  they  raise  the  entire 
body.  This  action  is  attained  by  means  of  a  lever  of  the  second 
power,  the  fulcrum  (the  toes)  being  at  one  end,  the  weight  (the  body 
supported  on  the  tibia)  in  the  middle,  and  the  power  (these  muscles) 
at  the  other  extremity. 

They  are,  therefore,  the  walking  muscles,  and  perform  all  move- 
ments that  require  the  support  of  the  whole  body  from  the  ground,  as 
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dancing,  leaping,  &c      Taking  their  fixed  point  firom  below,  they 
steady  the  leg  upon  the  foot. 

Deep  Layer, 

Popliteus, 

Flexor  longos  pollicis. 
Flexor  longus  digitonim, 
TibialiB  posticus. 

DtseecdotL — After  the  removal  of  the  soleus,  the  deep  layer  will  be 
found  bound  down  by  an  intermuscular  fiucia  which  is  to  be  dis- 
sected away ;  the  muscles  may  then  be  examined. 

The  PoPLiTBUs  muscle  (poples,  the  ham  of  the  leg),  forms  the  floor 
of  the  popliteal  region  at  ite  lower  part,  and  is  bound  tightly  down  by 
a  strong  fescia  derived  firom  the  middle  slip  of  the  tendon  of  the  semi- 
membranosus muscle.  It  ariaes  by  a  rounded  tendon  fix)m  a  deep 
groove  on  the  outer  side  of  the  external  condyle  of  the  femur,  beneath 
the  external  lateral  ligament ;  and  spreading  obliquely  over  the  head  of 
the  tibia,  is  inserted  into  the  sur&ce  of  bone  above  its  oblique  line. 
This  line  is  called,  firom  being  the  limit  of  insertion  of  the  popliteuB 
muscle,  the  popliteal  line. 

Rdations. — By  its  superficial  surfo/oe  with  a  thick  fiisda  which 
separates  it  firom  the  two  heads  of  the  gastrocnemius,  the  "plantaris, 
and  the  popliteal  vessels  and  nerve.  By  its  deep  surface  with  the  sy- 
novial membrane  of  the  knee-joint  and  with  the  upper  part  of  the  tibia. 
The  Flexor  lonous  pollicis  is  the  most  superficial  of  the  next 
three  muscles.  It  arisea  firom  the  lower  two-thirds  of  the  fibula,  and 
passes  through  a  groove  in  the  astragalus  and  os  calcis,  which  is  con- 
verted by  tendinous  fibres  into  a  distinct  sheaUi  lined  by  a  synovial 
membrane,  into  the  sole  of  the  foot ;  it  is  inserted  into  the  base  of  the 
last  phalanx  of  the  great  toe. 

RelaUons, — By  its  superfiaal  surface  with  the  intermuscular  fiiscia, 
which  separates  it  from  the  soleus  and  tendo  Achillis.  By  its  deep  sur- 
fooe  with  the  tibialis  posticus,  fibula,  fibular  vessels,  interosseous  mem- 
hcBne,  and  ankle-joint.  By  its  outer  border  with  the  peroneus  longus 
and  brevis.  By  its  inner  border  with  the  flexor  longus  digitonim. 
In  the  foot,  the  tendon  of  the  flexor  longus  pollicis  is  connected  with 
tluit  of  the  flexor  longus  digitomm  by  a  short  tendinous  slip. 

The  Flexor  longus  oioitorum  (perforans)  ariaes  from  the  snr^ 
&ce  of  the  tibia,  immediately  below  the  popliteal  line.  Its  tendon 
passes  through  a  sheath  common  to  it  and  the  tibialis  posticus  behind 
the  inner  malleolus ;  it  then  passes  through  a  second  sheath  which  is 
comiected  with  a  groove  in  the  astragalus  and  os  calcis,  into  the  sole  of 
the  foot,  where  it  divides  into  four  tendons,  which  are  inserted  into  the 
base  of  the  last  phalanx  of  the  four  lesser  toes,  perforating  the  tendons 
of  the  flexor  brevis  digitorum. 

liehtions. — By  its  superficial  surface  with  the  intermuscular  fiiscia, 
which  separates  it  fix)m  the  soleus,  and  with  the  posterior  tibial  vessels 


It). 


(>  d«p  mrfaa  with  the  tibia  (uid  tilnalia  potticni. 
In  lie  lole  of  tit  font  ita  tendon  la  in 
„  ,  relation  with  the  abductor  pollicia  and 

fleTOT  brevie  digitorum,  which  lie  Auper^ 
ficiatly  to  it,  and  it  criwaeg  the  tendon 
of  the  fluoi  longus  pollicis.     At  the 
I  point  of  croaaing  it  recciiea  the  t<n- 

\  dinouB  slip  of  commanication  from  the 

be  removed  bam  ita  origin,  and  tlie 
flexor  longus  digitonun  drawn  aside, 
to  bring  into  view  the  entire  ertent  of 
the  titualia  poaticna. 

The  TinuLiB  fosttcus  <eiten>or 
tani  tibialis)  lies  upon  the  interoflfieiHii 
membrane,  between  the  two  boDO  of 
the  leg.  it  orita  by  two  heads  bom 
the  adjacent  tides  of  the  tibia  and 
Rbula  their  whole  length,  and  from  the 
intenaBeoua  membiane.  Its  teDdon 
pBBKB  inwardi  beneath  the  tendon  of 
the  fleior  longus  dig^toium,  aod  runt 


n  the  a 


then 


through  a  proper  aheath  OTei  the  del- 
toid ligament,  and  beneath  the  caloaneo- 
scaphoid  BiticuhitioD,  to  be  ineried  into 
the  tuberoiit;  of  the  acaphoid  and  in- 
ternal cuneiform  bone.  While  in  the 
common  sheath  behind  the  internal 
nudleolua,  the  tendon  of  the  tibialii 
poaticuB  iiet  internally  to  that  of  the 
tiexar  longui  digitorum,  &am  which  it 
is  separated  by  a  thin  librout  paititioii. 
A  eeaamoid  bone  is  usually  met  with 
in  the  tendon  cloae  to  iu  inaertion. 

RdaiioBa. — By  ita  nperficud  nrfaa 
with    the    intermuaculor  aeptum,    the 

*  llie  dc«p  layer  of  muaclet  of  the  ptnteriDr  tibial  re«on.    \ .  The  lows 
■itremity  of  the  femur,    a.  The  ligamentum  i«tticum  Wimlowu.    a.  Tbe 
tendon  H  the  ■etni-nKmbraoniu  mmcLe  dividinv  into  iu  three  iJip«. 
interoaJ  LateraJ  Itpvmeiit  of  the  lin«e.jomt.    A.  Tbt  extenial  latcnl  lig 
6.  The  ponUlMM  miucle.     7- Tlie  fleinr  longm  di(  *"  --..-.•.■. 

ticM.    g.  The  HfiDT  longuBpollicH.    ID.  The  p. 
The  neiooei- '^--    -      —    -^    ^ 


The  HeiDT  longUBpollicH.     I 
iuBbrevia.    la.  The  teadoAt 


4,  jiiMt  HB  they  u 
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flexor  longas  pollicis,  flexor  longus  digitonim,  posterior  tibial  vessels 
and  nerve,  peroneal  vessels,  and  in  the  sole  of  the  foot  with  the  ab- 
ductor pollicis.  By  its  deep  surface  with  the  interosseous  membrane, 
the  fibula  and  tibia,  the  ankle  joint,  and  the  astragalus.  The  anterior 
tibial  artery  passes  between  the  two  heads  of  the  muscle. 

The  student  will  observe  that  the  two  latter  muscles  change  their 
relative  position  to  each  other  in  their  course.  Thus,  in  the  leg,  the 
position  of  the  three  muscles  from  within  outwards,  is,  flexor  longus 
digitorum,  tibialis  posticus,  flexor  longus  pollicis.  At  the  inner  mal- 
leolus, the  relation  of  the  tendons  is,  tibialis  posticus,  flexor  longus  di- 
gitorum,  both  in  the  same  sheath ;  then  a  broad  groove,  which  lodges 
the  posterior  tibial  artery,  venae  comites,  and  nerve ;  and  lastly,  the 
flexor  longus  pollicis. 

Actions. — The  popliteus  is  a  flexor  of  the  tibia  upon  the  thigh, 
carrying  it  at  the  same  time  inwards  so  as  to  invert  the  leg.  The 
flexor  longus  pollicis,  and  flexor  longus  digitorum  are  the  long  flexors 
of  the  toes ;  their  tendons  are  connected  in  the  foot  by  a  short  tendi- 
nous band,  hence  they  necessarily  act  together.  The  tibialis  posticus 
is  an  extensor  of  the  tarsus  upon  the  leg,  and  an  antagonist  to  the 
tibialis  anticus.  It  combines  with  the  tibialis  anticus  in  adduction  of 
the  foot. 

FSbutar  Region^ 

Peroneus  longus. 
Peroneus  brevis. 

Dissection. — These  muscles  are  exposed  by  continuing  the  dissec- 
tion of  the  anterior  tibial  region  outwards  beyond  the  fibula,  to  the 
border  of  the  posterior  tibial  region. 

The  PsRONEUS  LONGUS  (fn^«iii7,  fibula,  extensor  tarsi  fibularis  lon- 
gior)  muscle  arises  firom  the  head  and  upper  third  of  the  outer  side  of 
^e  fibula,  and  terminates  in  a  long  tendon,  which  passes  behind  the 
external  malleolus,  and  obliquely  across  the  sole  of  the  foot,  through 
the  groove  in  the  cuboid  bone,  to  be  inserted  into  the  base  of  the  me- 
tatarsal bone  of  the  great  toe.  Its  tendon  is  thickened  where  it  glides 
behind  the  external  malleolus,  and  a  sesamoid  bone  is  developed  in 
that  part  which  plays  upon  the  cuboid  bone. 

Relations, — By  its  superficial  surface  with  the  fescia  of  the  leg  and 
foot.  By  its  deep  surface  with  the  fibula,  peroneus  brevis,  os  calcis, 
and  cuboid  bone,  and  near  the  head  of  the  fibula  with  the  fibular 
nerve.  By  its  anterior  border  it  is  separated  firom  the  extensor  longus 
digitorum  by  the  attachment  of  the  &scia  of  the  leg  to  the  fibula ;  and 
by  the  posterior  border  by  the  same  medium  from  the  soleus  and  flexor 
longus  pollicis.  The  peroneus  longus  is  fimiished  with  three  tendinous 
sheaths  and  as  many  synovial  membranes ;  the  first  is  situated  behind 
the  external  malleolus,  and  is  common  to  this  muscle  and  the  peroneus 
brevis,  the  second  on  the  outer  side  of  the  os  calcis,  and  the  third  on 
the  cuboid  bone. 

The  Pkronbus  brevis  (extensor  tarsi  fibularis  brevior)  lies  be- 
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neath  the  peronens  longus ;  it  ariges  firom  the  lower  half  of  the  fibula, 
and  tenninates  in  a  tendon  which  passes  behind  the  external  malleoliiB 
and  through  a  grooye  in  the  os  calds,  to  be  vuerted  into  the  base  of 
the  metatUBal  bone  of  the  little  toe. 

delations. — By  its  superficial  mrfaee  with  the  peronens  longas  and 
fescia  of  the  leg  and  foot.  By  its  de^  surface  with  the  fibula,  the  os 
calcis,  and  cuboid  bone.  The  lateral  relations  are  the  same  as  those  of 
the  peroneus  longus.  The  tendon  of  the  peroneus  brevis  has  but  two 
tendinous  sheaths  and  two  synovial  membranes,  one  behind  the 
external  malleolus  and  common  to  both  peronei,  ihe  other  upon  the 
side  of  the  os  calcis. 

Actions. — The  peronei  muscles  are  extensors  of  the  foot,  conjointly 
with  the  tibialis  posticus*  They  antagonise  the  tibialis  anticus  and 
peroneus  tertius,  which  are  flexors  of  the  foot^  The  whole  of  these 
muscles  acting  together,  tend  to  maintain  the  flatness  of  the  foot,  so 
necessary  to  security  in  walking. 

Foot. 
DorsalHegum. 

Extensor  breyis  dlgitorum, 

Interossei  dorsales. 
I 

«  The  Extensor  brbvis  niorroRUM  muscle  arises  firom  the  outer 
side  of  the  os  calcis,  crosses  the  foot  obliquely,  and  terminates  in  four 
tendons,  the  innermost  of  which  is  inserted  into  the  base  of  the  first 
phalanx  of  the  great  toe,  and  the  other  three  into  the  sides  of  the  long 
extensor  tendons  of  the  second,  third,  and  fourth  toes. 

Bda^icms. — By  its  v^pper  surface  with  the  tendons  of  the  extensor 
longus  digitorum,  peroneus  brevis,  and  with  the  deep  iascia  of  the  foot 
By  its  uwier  surface  with  the  tarsal  and  metatarsal  bones.  Its  tuner 
border  is  in  relation  with  the  dorsaMs  pedis  artery,  and  the  innermost 
tendon  of  the  muscle  crosses  that  artery  just  before  its  division. 

The  Dorsal  interossei  muscles  are  placed  between  the  metatarsal 
bones ;  they  resemble  the  analogous  muscles  in  the  hand  in  arising 
by  two  heads  fix)m  the  adjacent  sides  of  the  metatarsal  bones ;  their 
tendons  are  inserted  into  the  base  of  the  first  phalanx,  and  into  the 
digital  expansion  of  the  tendons  of  the  long  extensor. 

The  first  dorsal  interosseous  is  inserted  into  the  inner  side  of  the 
second  toe,  and  is  therefore  an  adductor;  the  other  three  are  inserted 
into  the  outer  side  of  the  second,  third,  and  fourth  toes,  and  are  conse- 
quently abductors, 

Rdaiions, — By  their  tipper  surface  with  a  strong  fascia  which  sepa- 
rates them  fix>m  the  extensor  tendons.  By  their  under  surface  with 
the  plantar  interossei.  Each  of  the  muscles  gives  passage  to  a  small 
artery  (posterior  perforating)  which  communicates  with  the  extenal 
plantar  artery.  And  between  the  heads  of  the  first  interosseous 
muscle  the  communicating  artery  of  the  dorsalis  pedis  takes  its  course. 


Firtt  Laser, 
Abductor  poUicU, 
Abductai  muumi  dig 
Flexor  bnvia  digilor 

Z>uHC<iiMi.— The  Ktle  oflLe  foot  u  h 
ineiaion  around  the  1k«1,  and  Blnngthe  ii 
foot,  to  the  great  and  Utile  toea.  Thia 
inciaioii  should  divide  the  mtegoment 
and  Bupetficittl  fitscta,  and  both  together 
ahoold  be  diaeected  from  the  deep  fiucia, 
oa  for  fbiward  aa  the  base  of  the  pha- 
lange*, where  they  may  be  reroored 
from  the  foot  altogether.  The  deep 
foacia  ihoald  then  be  remoTed,  and  the 
fint  lajer  of  mnscleB  will  be  brought 

The  Ahductok  P0I.LIC18  Hci  along 
the  Inner  border  of  the  footj  ilariwtby 
two  heada,  between  which  the  tendona 
of  the  long  fleiois,  arteriea,  Teina,  and 
nerres  enter  the  sole  of  the  fool.  One 
head  oriwi  from  the  inner  tubsrouty 
of  Ae  oa  calda,  tba  other  from  the 
intemal  annntnr  ligament  and  plantar 
Sucia.  Iraertiim,  into  ^e  baae  of  the 
Gnt  phakni  of  the  great  toe,  and  into 
the  intenul  aeaamoid  bone. 

_AEiiiutu.-_By  ilB  ittperfiaal  isrface 
•riUi  the  internal  portion  of  the  plimtar 
bscia.  By  ita  da^  mrfaee  with  the 
fleior  hrerla  poUicia,  muacolna  occea- 
aoriua,  tendons  of  the  flexor  longna  di- 
^tonon  and  flexor  loDgua  polUda,  ten- 
dona of  the  tibialia  anticna  and  poali- 
cna,  the  plantar  lesseli  and  nervea,  and 
the  tarsal  bonea.  On  its  oirfer  border 
with  the  fleiDT  breTia  digitomm,  from  which 
vertical  aeptum  of  the  plantar  foads. 


*  lie  ita  Iner  of  miuclu  in  1 
le  retoon]  of  the  pkntHj  bkcii- 
le  plantai  fucia  ilinded  Inniv 


le  foot  i  thit  layer  it  expoaed  by 
iIciB.  s.  The  poiterior  uit  of 
The  tbducUii  uoUidi.    \.  The 

„—     ,. digitomm.    *.  The  Imdmi  ot 

vw  Huuirjunpu  poUicia  mUBcle.  7,  7.  Tht  liimhricala.  On  thet«oad  aad 
fuid  tuea,  the  tendont  of  the  flexor  longus  di^torum  are  »en  paaabg  throu^b 
Ibe  MtiMttm  of  the  tendoni  of  the  Beior  hreni  d^tomm. 


The  Abductob  hinimi  dioiti  liei  along  the  anter  border  of  Uie 
lole  of  the  loot.  It  sriKS  from  the  outer  tuberoaity  of  the  oe  caloi, 
tuid  fnnn  the  plantar  faacia,  aa  &r  forward  aa  the  baee  of  the  fifth 
metatarul  bone,  and  is  autrtid  into  the  bate  of  the  first  phalanx  of 
the  little  toe. 

Rdalioiu. — Bj  il«  mperjiBoJ  bbJ&ob  with  the  eitemal  portjon  ot 
the  plantar  &acia.  By  ita  deep  ini&ce  with  the  muacaius  acceuoiiaj, 
flexor  btctia  miDimi  digiti,  vith  (he  tanai  bonea,  aod  with  the  meta- 
taml  bone  of  the  little  toe.  By  itt  iiBHr  aide  with  the  flexor  brevit 
digitor^no,  fnaa  which  it  ia  separated  by  the  Tertical  Heptam  of  the 
pluilat  &icia. 

The   Flbxor    buvis   Dinrrofiin 
f^.  110.*  (peifoTBtiu)  ia  placed  between  the  two 

preceding  mnujea.  It  aruM  from  the 
under  aurbee  of  the  09  calcia,  fnnn  the 
plantar  &KiB  and  inlermnBciilBr  lepls, 
and  i>  inierUd  by  four  tendona  into  ibe 
liaae  of  the  aecond  phalanx  of  the  fcnr 
leaaer  tfiea.  Each  tendon  dividea,  pre- 
rionaly  ta  Ita  inaeition,  to  give  pauage 
to  the  tendon  of  the  long  flexor ;  hence 

Rdtitumi. — By  ita  ntperficial  sv^oa 

with  the  plantar  bacia.      By  iu  ileip 

turjace  with  a  thin  layer  of  &8da  vhidi 

aeparatea  it  from  the  oiuaculua  accet- 

BoriuB,  tendona  of  the  flexor  longnt  di- 

ptomin  and  flexor  longua  poUitii,  and 

plantar  veaaela  and   nenea.       By  iU 

bordtrt  with  the  vertical  aepta  rf  the 

plantar    Saada,    which     separate    the 

muacle,  on  the  one  aide  from  the  ab- 

doclor  pollicia,  and  on  tha  other  fram 

the  abductor  minimi  digiti. 

Second  Layer. 

Moaculna  u 

Lumbticalet. 

DiuectioH.  —  The   three   precedmg 

muaclea   rouat'be   divided  from  tlieir 

origin,  and  anteriorly  through  their  tendons,  and  removed,  in  order  to 

bring  into  view  Ihe  aecond  Uyer.  ■ 

•  The  third  and  1  part  of  the  aecond  liiTer  of  iniui 

The  Uadon  of  tilt  flaor  longiu  <Up 
poUicii.     S.  The   fleior  brevii   p 

planUj  and  dorul.    A  eaorex  ridg 
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The  MuscuLUS  accbssorius  arises  by  two  slips  from  either  side 
of  the  under  surface  of  the  os  calcis ;  the  inner  slip  being  fleshy,  the 
outer  tendinous.  The  muscle  is  inserted  into  the  outer  side  and  upper 
surfiEice  of  the  tendon  of  the  flexor  longus  digitonim. 

He/ations, — By  its  superficial  surface  with  the  three  muscles  of  the 
superficial  layer,  from  which  it  is  separated  by  their  fescial  sheaths, 
and  with  the  external  plantar  vessels  and  nerves.  By  its  dee/p  surface 
with  the  under  surface  of  the  os  calcis  and  the  long  calcaneo-cuboid 
ligament. 

The  LuMBRiCALES  (lumbricus,  an  earthworm)  are  four  little  muscles 
arising  from  the  tibial  side  of  the  tendons  of  the  flexor  longus  digi- 
tonim, and  inserted  into  the  expansion  of  the  extensor  tendons,  and 
into  the  base  of  the  first  phalanx  of  the  four  lesser  toes. 

BelaHons. — By  their  superficial  surface  with  the  tendons  of  the 
flexor  brevis  digitorum.  By  their  deep  surface  with  the  third  layer 
of  muscles  of  the  sole  of  the  foot.  They  pass  between  the  digital  slips 
of  the  deep  fascia  to  reach  their  insertion. 

7%»rd  Layer, 

Flexor  brevis  pollicis, 
Abductor  pollicis. 
Flexor  brevis  minimi  digiti, 
Transversus  pedis. 

Dissection, — ^The  tendons  of  the  long  flexors  and  the  muscles  con- 
nected  with  them  must  be  removed,  to  see  clearly  the  attachments  of 
the  third  layer. 

The  Flbxor  brbvis  pollicis  arises  by  a  pointed  tendinous  pro- 
cess finom  the  side  of  the  cuboid,  and  from  the  external  cuneiform  bone ; 
it  is  inserted  by  two  heads  into  the  base  of  the  first  phalanx  of  the 
great  toe.  Two  sesamoid  bones  are  developed  in  the  tendons  of  inser- 
tion of  these  two  heads,  and  the  tendon  of  the  flexor  longus  pollicis 
lies  in  the  groove  between  ^em. 

Relations, — By  its  superficial  surface  with  the  abductor  pollicis,  ten- 
don of  the  flexor  longus  pollicis,  and  plantar  fascia.  By  its  deep 
surface  with  the  tarsal  bones  and  their  ligaments,  the  metatarsal  bone 
of  the  great  toe,  and  the  insertion  of  the  tendon  of  the  pe^oneus 
longus.  By  its  inner  border  with  the  abductor  pollicis ;  and  by  its 
outer  border  with  the  a4ductor  pollicis ;  with  both  of  these  muscles  it 
is  blended  near  its  insertion. 

The  Adductor  pollicis  arises  from  the  cuboid  bone,  from  the 
sheath  of  the  tendon  of  the  peroneus  longus^  and  from  the  base  of  the 
third  and  fourth  metatarsal  bones.  It  is  inserted  into  the  base  of  the 
first  phalanx  of  the  great  toe. 

Relations. — By  its  superficial  surface  with  the  tendons  of  the  flexor 
longus  and  flexor  brevis  digitorum,  the  musculus  accessorius,  and  lum- 
bri^es.    By  its  deep  surface  with  the  tarsal  bones  and  ligaments, 

T 
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the  external  plantar  artery  and  veins,  the  interosaei  mnadea,  tendon  of 
the  peroneuB  longnB,  and  metataiaal  bone  of  the  great  toe.  By  its 
wmer  border  with  the  flexor  brevis  poUids ;  with  which  its  fibres  are 
blended. 

The  Flsxor  brkvib  minimi  digiti  arises  from  the  base  of  the 
metatarsal  bone  of  the  little  toe,  and  from  the  sheath  of  the  tendon  of 
the  peroneos  longus.  It  is  inserted  into  the  base  of  the  first  phalanx 
of  the  little  toe. 

Relations, — By  its  superficial  surface  with  the  tendons  of  the  flexor 
longas  and  flexor  breyis  digitonim.  the  fourth  lumbricalis,  abductor 
minimi  digiti,  and  plantar  fascia.  By  its  deep  surface  with  the  plan- 
tar interosseous  muscle  of  the  fourth  metatarsal  space,  and  the  meta- 
tarsal bone. 

The  Transvbrsus  pbdis  arises  by  fleshy  slips,  from  the  heads  of 
the  metatarsal  bones  of  the  four  lesser  toes.  Its  tendon  is  inserted 
into  the  base  of  the  first  phalanx  of  the  great  toe,  being  blended  with 
that  of  the  adductor  pollicis. 

RdaHons,  By  its  superficial  surface  with  the  tendons  of  the  flexor 
longus  and  flexor  brevis  digitorum,  and  the  lumbricales.  By  its  de^ 
surface  with  the  interossei,  and  heads  of  the  metatarsal  bones. 

Fowrik  Layer* 
Interossei  Plantares. 

The  Plantar  intbrgssbi  muscles  are  three  in  number,  and  are 
placed  upon  rather  than  between  the  metatarsal  bones.  They  arise 
from  the  base  of  the  metatarsal  bones  of  the  three  outer  toes,  and  are 
inserted  into  the  inner  side  of  the  extensor  tendon  and  base  of  the  first 
phalanx  of  the  same  toes.     In  their  action  they  are  aUodtftfc/ors. 

HelaHons, — By  their  stqperfidal  surface  with  the  dorsal  interoaaei 
and  the  metatarsal  bones.  By  their  deep  surface  with  the  external 
plantar  arteiy  and  veins,  the  adductor  poUicis,  transversus  pedis,  and 
flexor  minimi  digiti. 

Actions. — All  the  preceding  muscles  act  upon  the  toes;  and  the 
movements  which  they  are  capable  of  executing  may  be  referred  to 
four  heads,  viz.  flexion,  extension,  adduction,  and  abduction.  In  these 
actions  they  are  grouped  in  the  following  manner : — 

FUxion,  Extension, 

Flexor  longus  digitorunu  Extensor  longus  digitorum. 

Flexor  brevis  digitorum.  Extensor  bievis  digitorum. 

Flexor  accessorius, 
Flexor  minimi  digiti. 

Adduction,  Abduction, 

Interossei  \    ^°®  dorsal,  Interossei,  three  dorud, 

*  (    three  plantar.         Abductor  minimi  di^tL 
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The  great  toe,  like  the  thumb  in  the  hand,  enjoys  an  independent 
action,  and  is  provided  with  distinct  muscles  to  perform  its  moye- 
ments.  These  movements  are  precisely  the  same  as  those  of  the  other 
toes,  viz. : 

Flexion.  JEsetension, 

Flexor  longus  pollicis,  Extensor  proprius  pollicis. 

Flexor  brevis  pollicis.  Extensor  brevis  digitorum. 

Adduction,  Abduction, 

Adductor  pollicis.  Abductor  pollicis 

The  only  muscles  excluded  from  this  table  are  the  lumbricales,  four 
small  muscles,  which,  from  their  attachments  to  the  tendons  of  the  long 
flexor,  appear  to  be  assistants  to  its  action  ;  and  the  transversus 
pedis,  a  small  muscle  placed  transversely  in  the  foot  across  the  heads 
of  the  metatarsal  bones,  which  has  for  its  office  the  drawing  together 
of  the  toes. 
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CHAPTER  IV. 

ON    THE    FASCI-ffi. 


Fascia  (fascia,  a  bandage)  is  the  name  assigned  to  laminae  of 
various  extent  and  thickness,  which  are  distributed  through  the  dif- 
ferent regions  of  the  body,  for  the  purpose  of  investing  or  protectmg 
the  softer  and  more  delicate  organs.  From  a  consideration  of  their 
structure,  these  &sciae  may  be  arranged  into  two  groups :  oellulo-fihroos 
fEUBciae,  and  aponeurotic  fiuciae. 

The  eellulo-Jibrous  fcucia  is  best  illustrated  in  the  common  subcuta- 
neous investment  of  the  entire  body,  the  superficial  &scia.  This 
structure  is  situated  immediately  beneath  the  integument  ovot  every 
part  of  the  firame,  and  is  the  medium  of  connection  between  that  layer 
and  the  deeper  parts.  It  is  composed  of  cellulo-fibrous  tissue  contain- 
ing in  its  areolae  an  abundance  of  adipose  cells.  The  &t  being  a  had 
conductor  of  caloric,  serves  to  retain  the  warmth  of  the  body ;  while 
it  forms  at  the  same  time  a  yielding  tissue,  through  which  the  minute 
vessels  and  nerves  pass  to  the  papillary  layer  of  the  skin,  without 
incurring  the  risk  of  obstruction  from  injury  or  pressure  upon  the  wo- 
&ce.  By  dissection,  the  superficial  &scia  may  be  separated  into  tv» 
layers^  between  which  are  found  the  superficial  or  cutaneous  vessels 
and  nerves ;  as  the  superficial  epigastric  artery,  the  saphenous  vems, 
the  radial  and  ulnar  veins,  the  superficial  lymphatic  vessels,  also  the 
cutaneous  muscles,  as  the  platysma  myoides,  orbicularis  palpebramm, 
sphincter  ani,  &c.  In  other  situations,  the  cellulo-fibrous  fiucia  is 
found  condensed  into  a  strong  and  inelastic  membrane,  as  is  exemplified 
in  the  deep  fascia  of  the  neck,  the  thoracic,  transversalis,  and  perineal 
fasciae,  and  the  sheaths  of  vessels. 

The  apotieuroiic  fascia  is  the  strongest  kind  of  investing  membrane ; 
it  is  composed  of  tendinous  fibres,  running  parallel  with  each  other, 
and  connected  by  other  fibres  of  the  same  kind  passing  in  different 
directions.  When  freshly  exposed,  it  is  brilliant  and  nacreous,  and  is 
tough,  inelastic,  and  unyielding.  In  the  limbs  it  forms  the  deep  fiuda, 
enclosing  and  forming  distinct  sheaths  to  all  the  muscles  and  tendons. 
It  is  thick  upon  the  outer  and  least  protected  side  of  the  limb,  and 
thinner  upon  its  inner  side.  It  is  firmly  connected  to  the  bones,  and 
to  the  prominent  points  of  each  region,  as  to  the  pelvis,  knee,  and 
ankle,  in  the  lower,  and  to  the  clavicle,  scapula,  elbow,  and  wrist,  in 
the  upper  extremity.  It  assists  the  muscles  in  their  action,  by  keep- 
ing up  a  tonic  pressure  on  their  surfiice ;  aids  materially  in  the  ciicuk- 
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tion  of  the  fluids  in  opposition  to  the  laws  of  gravity ;  and  in  the  pahn 
of  the  hand  and  sole  of  the  foot  is  a  powerful  protection  to  the  stroc* 
tures  which  enter  into  the  composition  of  these  regions.  In  some 
situations  its  tension  is  regulated  by  muscular  action,  as  by  the  tensor 
vaginae  femoris  and  gluteus  maximus  in  the  thigh,  by  the  biceps  in  the 
leg,  and  by  the  biceps  and  palmaris  longus  in  the  arm ;  in  other  situa- 
tions it  afbrds  an  extensive  surface  for  the  origin  of  the  fibres  of 
muscles. 

The  fasciae  may  be  arranged  like  the  other  textures  of  the  body 
into,  1.  Those  of  the  head  and  neck.  2.  Those  of  the  trunk.  3. 
Those  of  the  upper  extremity.     4.  Those  of  the  lower  extremity. 
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The  Temporal  pascia  is  a  strong  aponeurotic  membrane  which 
covers  in  the  temporal  muscle  at  each  side  of  the  head,  and  gives 
origin  by  its  internal  surface  to  some  of  its  muscular  fibres.  It  is 
attached  to  the  whole  extent  of  the  temporal  ridge  above,  and  to  the 
zygomatic  arch  below ;  in  the  latter  situation  it  is  thick  and  divided 
into  two  layers,  the  external  being  connected  to  the  upper  border  of 
the  arch,  and  the  internal  to  its  inner  surface.  A  small  quantity  of 
fat  is  usually  found  between  these  two  layers,  together  with  the  or- 
bital branch  of  the  temporal  artery. 

Cbrvical  pascia. — The  fasciae  of  the  neck  are  the  superficial  and 
the  deep.  The  superficial  cervical  fascia  is  a  part  of  the  common 
superficial  iascia  of  the  entire  body,  and  is  only  interesting  from  con- 
taining between  its  layers  the  platysma  myoides  muscle. 

The  deqp  cervical  fascia  is  a  strong  cellulo-fibrous  layer  which  in- 
vests the  muscles  of  the  neck,  and  retains  and  supports  the  vessels  and 
nerves.  It  commences  posteriorly  at  the  ligamentum  nuchae,  and  passes 
forwards  at  each  side  beneath  the  trapezius  muscle  to  the  posterior  bor- 
der of  the  stemo-mastoid;  here  it  divides  into  two  layers,  which  embrace 
that  muscle  and  unite  upon  its  anterior  border  to  be  prolonged  onwards 
to  the  middle  line  of  the  neck,  where  it  becomes  continuous  with  the 
foscia  of  the  opposite  side.  Besides  thus  constituting  a  sheath  for  the 
stemo-mastoid,  it  also  forms  sheaths  for  the  other  muscles  of  the  neck 
over  which  it  passes.  If  the  superficial  layer  of  the  sheath  of  the 
stemo-mastoid  be  traced  upwards,  it  will  be  found  to  pass  over  the 
parotid  gland  and  masseter  muscle,  and  to  be  inserted  into  the  zygo- 
matic arch ;  and  if  it  be  traced  downwards,  it  will  be  seen  to  pass  in 
front  of  the  clavicle,  and  become  lost  upon  the  pectoralis  major  muscle. 
If  the  deep  layer  of  the  sheath  be  examined  superiorly,  it  will  be 
found  attached  to  the  styloid  process,  from  which  it  is  reflected  to  the 
angle  of  the  lower  jaw,  forming  the  stylo-maxillary  ligament ;  and  if 
it  be  followed  downwards,  it  will  be  found  connected  with  the  tendon 


of  the  omo-hroid  miucle,  and  may  theucs  be  traced  beluDd  th^ clavicle, 
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FASCLS   OP   THE  TRUNK. 

The  thoracie  /cuda*  is  a  dense  layer  of  cellulo-fibrons  membiane 
stretched  hoiizontally  across  the  superior  opening  of  the  thorax.  It 
is  firmly  attached  to  the  concave  margin  of  the  first  rib,  and  to  the 
inner  surface  of  the  sternum.  In  front  it  leaves  an  opening  for  the 
connection  of  the  cervical  with  the  thoracic  portion  of  the  thymus  gland, 
and  behind  it  forms  an  arch  across  the  vertebral  column,  to  give  pass- 
age to  the  oesophagus. 

At  the  point  where  the  great  vessels  and  trachea  pass  through  the 
thoracic  fascia,  it  divides  into  an  ascending  and  descending  layer.  The 
cuoending  layer  is  attached  to  the  trachea,  and  becomes  continuous 
with  the  sheath  of  the  carotid  vessels,  and  with  the  deep  cervical 
fiuMda ;  the  defending  layer  descends  upon  the  trachea  to  its  bifurcar 
tion,  surrounds  the  laxge  vessels  arising  from  the  arch  of  the  aorta,  and 
the  upper  part  of  the  arch  itself  and  is  continuous  with  the  fibrous 
layer  of  the  pericardium.  It  is  connected  also  with  the  venae  innomi- 
natae  and  superior  cava,  and  is  attached  to  the  cellular  capsule  of  the 
thymus  gland. 

**  The  thoracic  fascia,"  writes  Sir  Astley  Cooper,  "  performs  three 
important  offices: — 

^  1st.  It  forms  the  upper  boundary  of  the  chest,  as  the  diaphragm 
does  the  lower. 

^  2nd.  It  steadily  preserves  the  relative  situation  of  the  parts  which 
enter  and  quit  the  thoracic  opening. 

^  3rd.  It  attaches  and  supports  the  heart  in  its  situation,  through 
^e  medium  of  its  connection  with  the  aorta  and  large  vessels  which 
are  placed  at  its  curvature." 

ABDOMINAL    FASCLS. 

The  lower  part  of  the  parietes  of  the  abdomen,  and  the  cavity  of  the 
pelvis,  are  strengthened  by  a  layer  of  fascia  which  lines  their  internal 
sur&ce,  and  at  the  bottom  of  the  latter  cavity  is  reflected  inwards  to 
the  sides  of  the  bladder.  This  &8cia  is  continuous  throughout  the 
whole  of  the  above-mentioned  surface ;  but  for  convenience  of  de- 
scription is  considered  under  the  several  names  of  transversalis  &8cia, 
iliac  fsuscia,  and  pelvic  foscia ;  the  two  former  meet  at  the  crest  of  the 
ilium  and  Poupart^s  ligament,  and  the  latter  is  confined  to  the  cavity 
of  the  true  pelvis. 

The /asda  transversalis  (Fascia  Cooperi)t  is  a  cellulo-fibrous  lamella 
which  lines  the  inner  sur&ce  of  the  transversalis  muscle.  It  is  thick 
and  dense  below,  near  the  lower  part  of  the  abdomen ;  but  becomes 
thinner  as  it  ascends,  and  is  gradually  lost  in  the  subserous  cellular 

*  For  an  excellent  description  of  this  fascia,  see  Sir  Astley  Cooper's  work  on 
the  ' '  Anatomy  of  the  Thymus  Gland." 

t  Sir  Asile^  Cooper  first  described  this  fascia  in  its  important  relation  to 
inguinal  henna. 
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tissue.  It  IB  attached  inferiorly  to  the  reflected  maxgin  of  Poupart^s 
ligament  and  to  the  crest  of  the  ilium ;  internally,  to  the  border  of  the 
rectus  muscle ;  and,  at  the  inner  third  of  the  femoral  arch,  is  continued 
beneath  Poupart^s  ligament,  and  forms  the  anterior  segment  of  the 
cmral  canal,  or  sheath  of  the  femoral  vessels. 

The  internal  abdominal  ring  is  situated  in  this  fsscia,  at  about  mid- 
way between  the  spine  of  the  os  pubis  and  tiie  anterior  superior  spine 
of  the  ilium,  and  half  an  inch  above  Poupart's  ligament ;  it  is  bounded 
upon  its  inner  side  by  a  well-marked  fidciform  border,  but  is  ill  defined 
around  its  outer  maigin.  From  the  circumference  of  this  ring  is  given 
ofif  an  infundibiliform  process,  which  surrounds  the  testide  and  sper- 
matic cord,  constituting  the  &8cia  propria  of  the  latter,  and  forms  the 
first  investment  to  the  sac  of  oblique  inguinal  hernia.  It  is  the 
strength  of  this  Bucia,  in  the  interval  between  the  tendon  of  the  rectus 
and  the  internal  abdominal  ring,  that  defends  this  portion  of  the  pari- 
etes  from  the  frequent  occurrence  of  direct  inguinal  hernia. 

INGUINAL   HERNIA, 

Inguinal  hernia  is  of  two  kinds,  oblique  and  direct. 

In  Oblique  inguinal  hernia  the  intestine  escapes  from  the  cavity 
of  the  abdomen  into  the  spermatic  canal,  through  the  iniemal  abdo- 
minal ring,  pressing  before  it  a  pouch  of  peritoneum  which  constitutes 
the  hernial  sac,  and  distending  the  infundibiliform  process  of  the  trans- 
versalis  fascia.  After  emerging  through  the  internal  abdominal  ring, 
it  passes  ^rs^  beneath  the  lower  and  arched  border  of  the  transversalis 
muscle ;  then  beneath  the  lower  border  of  the  internal  oblique  muscle ; 
oxidi  finally  through  the  external  abdominal  ring  in  tiie  aponeurosia  of 
the  external  oblique.  From  the  transversalis  muscle  it  receives  no  in- 
vestment; while  passing  beneath  the  lower  border  of  the  internal 
oblique  it  obtains  the  cremaster  muscle;  and,  upon  escaping  at  the 
external  abdominal  ring,  receives  the  intercolumnar  &6cia.  So  that  the 
coverings  of  an  oblique  inguinal  hernia,  after  it  has  emerged  through 
the  external  abdominal  ring,  are,  from  the  surfiice  to  the  intestine,  the 

Integument, 

Superficial  fascia, 

Intercolumnar  fSsiscia, 

Cremaster  muscle, 

Transversalis,  or  infundibiliform  fiiscia. 

Peritoneal  sac. 

The  spermatic  canal,  which,  in  the  normal  condition  of  the  abdomi- 
nal parietes  serves  for  the  passage  of  the  spermatic  cord  in  the  male, 
and  the  round  ligament  with  its  vessels  in  the  female,  is  about  one 
inch  and  a  half  in  length.  It  is  bounded  in  front  by  the  aponeurosis 
of  the  external  oblique  muscle ;  behind  by  the  transversalis  fescia,  and 
the  conjoined  tendon  of  the  internal  oblique  and  transversalis  muscle ; 
abofve  by  the  arched  borders  of  the  internal  oblique  and  transversalis ; 
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bdow  by  the  grooved  border  of  Poupart^s  ligament ;  and  at  each  ex- 
tremity by  one  of  the  abdominal  rings,  the  internal  ring  at  the  inner 
terminalion,  the  external  ring  at  the  outer  extremity.  These  relations 
may  be  more  distinctly  illustrated  by  the  following  plan — 

Above. 

Lower  borders  of  internal  oblique 
and  transversalis  muscle. 
In  Front.  Behind. 

Transversalis  fascia. 
Conjoined  tendon  of 
internal  oblique  and 
transversalis. 


Aponeuroris  of 
external  oblique. 


Spermatic  canaL 


Below. 

• 

Grooved  border  of 
Poupart*s  ligament. 

There  are  three  varieties  of  oblique  inguinal  hernia: — common,  con- 
genital, and  encysted. 

Common  (Miqtte  hernia  is  that  which  has  been  described  above. 

Congenital  hernia  results  from  the  nonclosure  of  the  pouch  of  peri- 
toneum carried  downwards  into  the  scrotum  by  the  testicle,  during 
its  descent  in  the  foetus. 

The  intestine  at  some  period  of  life  is  forced  into  this  canal,  and  de- 
scends through  it  into  the  tunica  vaginalis  where  it  lies  in  contact  with 
the  testicle ;  so  that  congenital  hernia  has  no  proper  sac,  but  is  con- 
tained within  the  tunica  "vaginalis.  The  other  coverings  are  the  same 
as  those  of  common  inguinal  hernia. 

En&fsted  hernia  (hernia  infantilis,  of  Hey)  is  that  form  of  protrusion 
in  which  the  pouch  of  peritoneum  forming  the  tunica  vaginalis,  being 
only  partially  closed,  and  remaining  open  externally  to  the  abdomen, 
admits  of  the  hernia  passing  into  the  scrotum,  behind  the  tunica  vagi- 
nalis. So  that  the  surgeon  in  operating  upon  this  variety,  requires 
to  divide  three  layers  of  serous  membrane ;  the  first  and  second  layers 
being  those  of  th&  tunica  vaginalis ;  and  the  third  the  true  sac  of  the 
hernia. 

Direct  inouinal  hernia  has  received  its  name  from  passing  di- 
recily  through  the  external  abdominal  nng,  and  forcing  before  it  the 
opposing  parietes.  This  portion  of  the  wall  of  the  abdomen  is 
strengthened  by  the  conjoined  tendon  of  the  internal  oblique  and 
transversalis  muscle,  which  is  pressed  before  the  hernia,  and  forms  one 
of  its  investments.     Its  coverings  are,  the 

Integument, 
Superficial  &scia, 
Intercolumnar  £EU9cia, 
Conjoined  tendon, 
Transversalis  fascia. 
Peritoneal  sac. 
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Direct  ingninal  hernia  differs  firom  oblique  in  never  attaining  tlie 
aame  bulk,  in  oonseqaence  of  the  resisting  nature  of  the  conjoined 
tendon  of  the  internal  oblique  and  transTeruJis  and  of  the  transversalis 
&8cia;  in  its  direction,  having  a  tendency  to  protrude  from  the 
middle  line  rather  than  towards  it.  Thirdly,  in  making  for  itself  a 
new  passage  through  the  abdominal  parietes,  instead  of  following  a 
natural  channel ;  and  fourthly,  in  the  relation  of  the  neck  of  its  sac 
to  the  epigastric  artery;  that  vessel  lying  to  the  outer  side  of  the 
opening  of  the  sac  of  direct  hernia,  and  to  the  inner  side  of  that  of 
oblique  hernia. 

Ail  the  forms  of  inguinal  hernia  are  designated  acrotal,  when  they 
have  descended  into  that  cavity. 

The  Fascia  iliaca  is  the  aponeurotic  investment  of  the  psoas  and 
iliacus  muscles ;  and,  like  the  &scia  transversalis,  is  thick  below,  and 
becomes  gradually  thinner  as  it  ascends.  It  is  attached  superiorly  along 
the  edge  of  the  psoas,  to  the  anterior  lamella  of  the  aponeurosis  of  the 
transversalis  muscle,  to  the  ligamentum  arcuatum  internum,  and  to  the 
bodies  of  the  lumbfur  vertebrae,  leaving  arches  corresponding  with  tiie 
constricted  portions  of  the  vertebrae  for  the  passage  of  the  lumbar 
vessels.  Lower  down  it  passes  beneath  the  external  iliac  vessels,  and 
is  attached  along  the  margin  of  the  true  pelvis ;  externally,  it  is  con- 
nected to  the  crest  of  the  ilium ;  and,  inferiorly,  to  the  outer  two-thirds 
of  Poupart*B  ligament,  where  it  is  continuous  with  the  fascia  trans- 
versalis. Passing  beneath  Poupart^s  ligament,  it  surrounds  the  psoas 
and  iliacus  muscles  to  their  terminatioiu  and  beneath  the  inner  third 
of  the  femoral  arch  forms  the  posterior  segmeht  of  the  sheath  of  the 
femoral  vessels. 

The  Fascia  pelvica  is  attached  to  the  inner  surface  of  the  os  pubis 
and  along  the  margin  of  the  brim  of  the  pelvis,  where  it  is  continuous 
with  the  iliac  foscia.  From  this  extensive  origin  it  descends  into  the 
pelvis,  and  divides  into  two  layers,  the  pelvic  and  obturator. 

The  pelvic  la^er  or  fiuciay  when  traced  from  the  internal  surface  of 
the  OS  pubis  near  the  symphysis,  is  seen  to  be  reflected  inwards  to 
the  neck  of  the  bladder,  so  as  to  form  the  anterior  vesiccU  ligamenia. 
Traced  backwards,  it  passes  between  the  sacral  plexus  of  nerves  and 
the  internal  iliac  vessels,  and  is  attached  to  the  anterior  surface  of  the 
sacrum ;  and  followed  fit>m  the  sides  of  the  pelvis,  it  descends  to  the 
base  of  the  bladder  and  divides  into  three  layers,  one  ascending^  is  re- 
flected upon  the  side  of  that  viscus,  encloses  the  vesical  plexus  of  yeina, 
and  forms  the  lateral  ligaments  of  the  bladder.  A  middle  layer  paa&d^ 
inwards  between  the  base  of  the  bladder  and  the  upper  surface  of  the 
rectum,  and  was  named  by  Mr.  Tyrrell  the  recto-vesical  fascia;  and  an 
inferior  layer  passes  behind  the  rectum,  and,  with  the  layer  of  the 
opposite  side,  completely  invests  that  intestine. 

The  obturator  fascia  passes  directly  downwards  from  the  splitting 
of  the  layers  of  the  pelvic  fiiscia,  and  covers  in  the  obturator  intemus 
muscle  and  the  internal  pudic  vessels  and  nerve ;  it  is  attached  to  the 
ramus  of  the  os  pubis  and  ischium  in  front,  and  below  to  the  fiilciform 


mai^n  of  the  great  Bacro-iKhiatic  ligament  Lpng  between  these 
two  layera  of  ^cia  ii  the  levBtor  am  muwJe  which  anses  from  theii 
angie  of  aepantion.  The  levator  ani  ib  covered  in  infenarij'  by  a 
third  layer  of  fesoa,  which  la  given  off  by  the  obturator  fascia,  and  u 
conttnued  downnaids  upon  the  infenor  surthce  of  the  muscli:  to  the 
extremity  of  the  ceclnin,  where  it  is  lost.  This  lajer  may  be  named 
from  its  position  and  inferior  attachment  the  anolfaaaa. 

PsRiNEAL  FASCis. — In  the  perineum  tliere  are  two  fasciEe  of  much 
importfljicef  the  superHcial  and  deep  perineal  &scia. 

The  tteperjidai  perineal  fataa  n  a  thin  aponeurotic  layer,  which 
covers  in  tbe  muscles  of  the  genital  portion  of  the  perineum  and  the 
root  of  the  penis.  It  is  lirmly  attached  at  each  side  lo  the  ramus  of 
the  OB  pubis  and  iscbtom;  posteriorly  it  is  leflecled  backwards  beneath 
tbs  transversi  perinei  muscles  to  become  connected  with  tbe  deep 
perineal  fascia ;  while  anteriorly  it  is  continuous  with  tbe  daitos  of 
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ii  litniited  behind  the  root  of  the  penii,  and  is  firmly  stretiiied  Bcron 
between  the  nuiiua  of  the  ot  pubit  and  itcliinm  of  each  ude,  so  aa  to  coo- 
■titnte  a  strong  septum  of  deflince  to  the  oallet  of  the  pelvis.  At  it* 
inferior  border  it  divides  into  two  layers,  one  of  which  is  continaed 
forwards,  and  is  contiaatnu  with  the  superficial  perineal  &acia ;  trhile 
the  other  is  prolonged  backwaida  to  the  rectum,  and,  joining  with  the 
aikal  banSf  asBista  in  supporting  the  extiemity  of  that  intestine.  The 
deep  perineal  bscia  ii  composed  of  two  layers,  wMch  are  eepamted 
from  each  other  by  seTeral  important  parts,  and  tiSTersed  by  the  mem- 
bntnous  portion  of  the  urethra.    The  anterior  layer  is  nearly  plane  in 


a  sheath  forwards  e 


the  bulb.     The  | 


irethra 


1  be  attached  to 


nnd  the  e 


r  layer  is  oblique  and  sends  a  funnel-shaped 


CrocesB  backwards,  which  inTests  the  commencement  of  the  mem- 
mnons  urethra  and  the  prostate  gland.  The  inferior  segment  of  this 
humel-Bh^ied  process   i>  continued  backward  beneath  the  prostate 


gland  and  the  renculs  seminal^  and  is  ccmCuinoui  with  tha  recb^ 
veucat  bacia  of  Tjirell,  which  a  alMched  poiteriorly  lo  tha  recto- 
TGUcal  fold  of  peritoneum,  and  tenea  the  important  office  of  relainrng 
that  dnplicBtnre  in  itg  raoper  utuation. 

Between  the  two  Ujen  of  the  deep  penDeol  fascia  are  lituated 
therefore,  tha  whole  exlent  of  the  membfanaiu  poitioii  of  the  nrethia. 


*  A  nde  ^4e«  of  the  riicen  of  the  pelvii,  ihevtng  the  dhtribtitiaii  of  (he  k- 
TineAl  uhI  peifie  ttvAn.  1-  lie  tyTiiphrat  pubii-  3'  The  btadder.  3-  The 
nclo-Tevw  fdld  of  pcsitoneuia,  poHliigfrom  the  anterior  lurikcvof  Che  reftmn 
to  the  poeterior  put  of  the  bUdder ;  frSm  the  upper  pert  of  the  fiiDdut  of  (he 
bladder  it  ia  reflected  upon  the  abdominal  paneteo,  4-  The  ureKr.  a.  The 
vaa  defeiene  cnennR  the  direcdon  of  Che  ureter-  G-  Hie  veeLcula  lemiiuLu  of 
the  ri^t  ude.  7,  7.  The  proeEate  glaad  divided  by  a  longitudinal  aection- 
B,  9~  T^ceeedon  of  aringofelaaCie  tissue  encircling  the  protCalic  portion  of  the 

The  membranoua  portion,  encloaed  hy  the  coDipre»ur  urelhrje  muade.    II. 

rior  ligamealA  of  the  Uadder  formed  by  the  renection  of  the  pelvic  iatda,  ^m 
the  Intemal  lurbce  of  the  01  pubii  to  the  necli  of  the  bUddec,    13.  Theedje  of 

the  pelTicftedaat  Che  pwnt  where  it  ia  reflr-'—" "^ ^■—     •'    ■-  ■- 

temi  between  Cbe  pdvie  ^dda  and  deep  pi 
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the  compressor  nretiuae  muscle,  Cowper^s  glands,  the  internal  pndic 
and  bulbous  arteries,  and  a  plexus  of  veins.  Mr.  Tyrrell  considers 
the  anterior  lamella  alone  as  the  deep  perineal  fescia,  and  the  posterior 
lamella  as  a  distinct  layer  of  fieucia  ooyering  in  a  considerable  plexus 
of  veins. 


FASCUB  OP  THB  UPPBR  BXTRBMITY. 

The  superficial  fascia  of  the  upper  extremity  contains  between 
its  layers  the  superficial  veins  and  lymphatics,  and  the  superficial 
nerves. 

The  deep  fascia  is  thin  over  the  deltoid  and  pectoralis  major 
muscles,  and  in  the  axillary  space,  but  thick  upon  the  dorsum  of  the 
scapula,  where  it  binds  down  the  infira-spinatus  muscle.  It  is  attadi- 
ed  to  the  clavicle,  acromion  process,  and  spine  of  the  scapula.  In  the 
upper  arm  it  is  somewhat  stronger,  and  is  inserted  into  the  condyloid 
ridges,  forming  the  intermuscukur  septa.  In  the  fore-arm  it  is  very 
strong,  and  at  the  bend  of  the  elbow  its  thickness  is  augmented  by  a 
broad  band,  which  is  given  off  from  the  inner  side  of  the  tendon  of 
the  biceps.  It  is  firmly  attached  to  the  olecranon  process,  to  the  ulna, 
and  to  the  prominent  points  about  the  wrist.  Upon  the  front  of  the 
wrist  it  is  continuous  with  the  anterior  annular  ligament,  which  is 
considered  by  some  anatomists  to  be  formed  by  the  deep  fisiscia,  but 
which  I  am  nowre  disposed  to  regard  as  a  ligament  of  the  wrist  On 
the  posterior  aspect  of  this  joint  it  forms  a  strong  transverse  band,  the 
posterior  annular  ligament,  beneath  which  the  tendons  of  the  extensor 
muscles  pass,  in  distinct  sheaths.  The  attachments  of  the  posterior 
annular  ligament  are,  the  radius  on  one  side,  and  the  ulna  and  pisifonn 
bone  on  the  opposite  side  of  the  joint. 

The  tendons,  as  they  pass  beneath  the  annular  ligaments,  are  sur- 
rounded by  synovial  bursse*  The  dorsum  of  the  hand  is  invested  by 
a  thin  fascia,  which  is  continuous  with  the  posterior  annular  liga- 
ment. 

The  palmar  fascia  is  divided  into  three  portions.  A  central  portion, 
which  occupies  the  middle  of  the  palm,  and  two  lateral  portions,  which 
spread  out  over  the  sides  of  the  hand,  and  are  continuous  with  the 
dorsal  fascia.  The  central  portion  is  strong  and  tendinous:  it  is 
narrow  at  the  wrist,  where  it  is  attached  to  the  annular  ligament,  and 
broad  over  the  heads  of  the  metacarpal  bones,  where  it  divides  into 
eight  slips,  which  are  inserted  into  the  sides  of  the  base  of  the  first 
phalanx  of  each  finger.  The  fsiscia  is  strengthened  at  its  point  of 
division  into  slips  by  strong  fe,sciculi  of  transverse  fibres,  and  the 
arched  interval  left  between  the  slips  gives  passage  to  the  tendons  of  the 
flexor  muscles.  The  arches  between  the  fingers  transmit  thef  digital 
vessels  and  nerves,  and  lumbricales  muscles.  ' 


287 

FASCIA  OP   THK   LOWXR  XXTRBMITY. 

The  superficial /(zscia  contains  between  its  two  layers  the  Buper- 
ficial  vessels  and  nerves  of  the  lower  extremity.  At  the  groin  these 
two  layers  are  separated  from  each  other  by  the  superficial  lymphatic 
glands,  and  the  deep  layer  is  attached  to  Poupart^s  ligament,  while 
the  superficial  layer  is  continuous  with  the  superficial  &scia  of  the 
abdomen. 

The  deep  fascia  of  the  thigh  is  named,  from  its  great  extent,  the 
fascia  lata;  it  is  thick  and  strong  upon  the  outer  side  of' the  limb, 
and  thinner  upon  its  inner  and  posterior  side.  That  portion  of  fSsiscia 
which  invests  the  gluteus  maximus  is  very  thin,  but  that  which  covers 
in  the  gluteus  medius  is  excessively  thick,  and  gives  origin,  by  its 
inner  siuface,  to  the  superficial  fibres  of  that  muscle.  The  fiiscia  lata 
is  attached  superiorly  to  Poupart^s  ligament,  the  crest  of  the  ilium, 
sacrum,  coccyx,  tuberosity  of  the  ischium,  ramus  of  the  ischium  and 
pubes,  and  body  of  the  pubes ;  in  the  thigh  it  is  inserted  into  the  linea 
aspera,  and  around  the  knee  is  connected  with  the  prominent  points  of 
that  joint.  It  possesses  also  two  muscular  attachments,  by  means 
of  the  tensor  vaginae  femoris,  which  is  inserted  between  its  two  layers 
on  the  outer  side,  and  the  gluteus  maximus^  which  is  attached]  to  it 
behind. 

In  addition  to  the  smaller  openings  in  the  fascia  lata  which  transmit 
the  small  cutaneous  vessels  and  nerves,  there  exists  at  the  upper  and 
inner  extremity  of  the  thigh  an  oblique  foramen,  which  gives  passage 
to  the  superficial  lymphatic  vessels,  and  the  large  subcutaneous  vein  of 
the  lower  extremity,  the  internal  saphenous  vein,  and  is  thence  named 
the  saphenous  opening.  The  existence  of  this  opening  has  given  rise 
to  the  division  of  the  upper  part  of  the  fiiscia  lata  into  two  portions, 
an  iliac  portion  and  a  pubic  portion. 

The  Uiac  portion  is  situated  upon  the  iliac  side  of  the  opening.  It 
is  attached  to  the  crest  of  the  ilium,  and  along  Poupart^s  ligament  to 
the  spine  of  the  os  pubis,  whence  it  is  reflected  downwards  and  outwards 
in  an  arched  direction,  and  forms  a  &lciform  border,  which  constitutes 
the  outer  boundary  of  the  saphenous  opening.  The  edge  of  this 
border  immediately  overlies,  and  i^  reflected  upon,  the  sheath  of  the 
femoral  vessels,  and  the  lower  extremity  of  ^e  curve  is  continuous 
with  the  pubic  portion. 

The  pubic  portion^  occupying  the  pubic  side  of  the  saphenous 
opening,  is  attached  to  the  spine  of  the  os  pubis  and  pectineal  line ; 
and,  passing  outwards  behind  the  sheath  of  the  femoral  vessels, 
divides  into  two  layers;  the  anterior  layer  is  continuous  with  that 
portion  of  the  iliac  fiiscia  which  forms  the  sheath  of  the  iliacus  and 
psoas  muscles,  and  the  posterior  layer  is  lost  upon  the  capsule  of  the 
hi]>-jouit. 

The  interval  between  the  falciform  border  of  the  iliac  portion  and 
the  opposite  sur&ce  of  the  pubic  portion  is  closed  by  a  fibrous  layer, 
which  is  pierced  by  numerous  openings  for  the  passage  of  lymphatic 


vessels,  and  is  thmce  nsmed  cribriform  faida.  The  cribrtToan  bids 
is  ctmnecled  witb  the  sheath  of  the  femoml  vessels,  and  fonni  one  of 
the  coverings  of  femoral  herniB.  When  the  iliac  portioD  of  the  bscia 
lota  Ih  removed  from  its  atlachment  to  Ponrpart^i  ligament  and  is 
turned  aside,  the  sheath  of  the  femoral  vessels  (the  fimond  or  mnd 
Bomd')  is  brought  into  viewi  and  if  Poupart's  ligament  be  carelbll; 
divided,  the  ^eath  may  be  isolated,  and  its  continnation  with  the 
tiansversalis  and  iliac  bscia  eleaily  demonstrated.  In  this  view  the 
sheath  of  the  femotal  vesaels  is  an  infundibilifoim  continuation  of  the 
abdominal  bscis,  close))-  adherent  to  the  vessels  a  little  way  down 
the  thigh,  bnt  mncfa  larger  than  the  vessels  it  contains  at  Ponpatt's 
ligament.  If  the  sheath  be  opened,  the  artery  and  vein  will  be  finmd 
lying  side  by  side,  and  occupying  the  outer  tvo-thirds  oF  the  theath, 
leaving  an  intundibilifoim  interval  between  the  vein  and  ^e  inner 

th  Uie  femonl  srch.    1.  Pm- 


).  The  iliac  poitioa 


3  with  the  ilisc  porljcm,  sad  psanng  outwordi  behind  the  theatti  of  tbe  femoEiJ 
v«aeU  to  it!  outer  border  at  i,  where  it  divides  into  two  laven  ;  one  is  eonti- 
nuoiuvitnthe>h«thafthepsasi(6)  and  Discus  <7J ;  the  other  (9J  ii  loM  apm 
tbe  capsule  of  thehip-ioant  (p)-  10.  The  eruraJ  Derre,  mcloicd  in  the  sheamof 
tbe  psoss  snd  ilucus.  IJ.  <Mmberiist's  Linmeat.  13.  The  femonl  n^, 
within  the  femonl  •hesib,  13.  The  fenuird  vein.  14.  Tbe  lemonl  sMcsTi 
the  two  vsMelt  snd  the  ring  ste  surrounded  by  the  femoral  ibesdi,  snd  Mi 
septa  sre  uat  between  the  ulerior  snd  posKnor  wall  of  the  iheaHi,  iliiliiiii 
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wall  of  the  sheath.  The  superior  opening  of  this  space  is  named  the 
femoTal  ring ;  it  is  bounded  in  front  by  Poupart^s  ligament,  behind 
by  the  os  pubis,  internally  by  Oimbemat^s  ligament,  and  externally 
by  the  femoral  vein.  The  interval  itself  serves  for  the  passage  of  the 
superficial  lymphatic  vessels  from  the  saphenous  opening  to  a  lymphatic 
gland,  which  generally  occupies  the  femoral  ring;  and  from  thence 
they  proceed  into  the  current  of  the  deep  lymphatics.  The  femoral 
ring  is  closed  merely  by  a  thin  layer  of  subserous  areolar  tissue,* 
which  retains  the  lymphatic  gland  in  its  position  and  is  named 
sqoium,  crurale ;  and  by  the  peritoneum.-  It  follows  from  this  descrip- 
tion, that  the  femoral  ring  must  be  a  weak  point  in  the  parietes  of 
the  abdomen,  particularly  in  the  female,  where  the  femoral  arch,  or 
space  included  between  Poupart^s  ligament  «aii^  the  border  of  the 
pelvis,  is  larger  than  in  the  male,  while  the  structures  which  pass 
through  it  are  smaller.  It  happens  consequently,  that,  if  violent  or 
continued  pressure  be  made  upon  the  abdominal  viscera,  a  portion  of 
intestine  may  be  forced  through  the  Ibmoral  ring  into  the  infundibuli- 
form  space  in  the  sheath  of  the  femoral  vessels,  carrying  before  it  the 
peritoneum  and  the  septum  crurale, — this  constitutes  femoral  hernia. 
If  the  causes  which  give  rise  to  the  formation  of  this  hernia  continue, 
the  intestine,  unable  to  extend^urther  down  the  sheath,  from  the  close 
connection  of  the  latter  with  the  Wsels,  will  in  the  next  place  be 
forced  forwards  through  the  saphenous  opening  in  the  fascia  lata,  car- 
rying before  it  two  additional  coverings,  the  sheath  of  the  vessels,  or 
£Ei8cia  propria,  and  the  cribriform  &8cia;  and  then  curving  upwards 
over  Poupart^s  ligament,  the  hernia  will  become  placed  beneath  the 
superficial  £Eiscia  and  integument. 

The  direction  which  femoral  hernia  takes  in  its  descent  is  at  first 
dotvntvards,  then  fortoards,  and  then  upwards ;  and  in  endeavouring 
to  reduce  it,  the  application  of  the  taxis  must  have  reference  to  this 
course,  and  be  directed  in  precisely  the  reverse  order.  The  coverings 
of  femoral  hernia  are  the 

Integument, 
Superficial  fisiscia. 
Cribriform  &8cia. 
Fascia  propria. 
Septum  crurale. 
Peritoneal  sac. 

The  Fascia  of  thk  lbg  is  strong  in  the  anterior  tibial  region,  and 
gives  origin  by  its  inner  surface  to  the  upper  part  of  the  tibialis  anti^ 
cus,  and  extensor  longus  digitorum  muscles. 

It  is  firmly  attached  to  the  tibia  and  fibula  at  each  side,  and 
becomes  thickened  inferiorly  into  a  narrow  band,  the  anterior  annidat 

i 

*  This  areolar  tissue  is  gometimes  very  considerably  thickened  by  a  deposit 
of  fiat  within  its  areolae,  and  forms  a  thick  stratum  over  the  hernial  sac. 

u 
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Iwament,  beneath  wHicli  the  tendons  of  the  extensor  muscles  pass  into 
the  dorsum  of  the  foot,  in  distinct  sheaths  lined  by  synovial  bnisee. 
Upon  the  outer  side  it  forms  a  distinct  sheath  which  envelopes  the 
peronei  mosdes,  and  ties  them  to  the  fibula.  The  anterior  annular 
ligament  is  attached  by  one  extremity  to  the  outer  side  of  the  os  cskis, 
and  divides  in  front  of  the  joint  into  two  bands ;  one  of  which  is  in- 
serted into  the  inner  malleolus,  while  the  other  spreads  over  the  inner 
side  of  the  foot,  and  becomes  continuous  with  the  internal  portion  of 
the  plantar  &8cia. 

The  /aada  of  the  dorsum  of  the  /hot  is  a  thin  layer  given  off  firom 
the  lower  border  of  the  anterior  annular  ligament ;  it  is  continuous  at 
each  side  with  the  lateral  portions  of  the  plantar  £ucia. 

The  fascia  of  the  posterior  pari  of  the  leg  ia  much  thinner  than  the 
anterior,  and  consists  of  two  layers,  superficial  and  deep.  The  stqMr- 
ficial  layer  is  continuous  with  the  posterior  &8cia  of  the  thigh,  and  is 
increased  in  thickness  upon  the  outer  side  of  the  leg  by  an  expansion 
derived  from  the  tendon  of  the  biceps ;  it  terminates  ^pferioily  in  the 
external  and  internal  annular  ligaments.  The  deqf)  layer  is  stretched 
across  between  the  tibia  and  fibi:da,  and  forms  the  tn^smsiscuZar  fastia 
between  the  superficial  and  deep  layer  of  muscles.  It  covins  in 
superiorly  the  popliteus  muscle,  receiving  a  tendinous  expansion  firam 
the  semi-membranosus  muscle,  and  is  attached  to  the  oblique  line  of 
the  tibia. 

The  internal  annular  ligament  is  a  strong  fibrous  band  attached 
above  to  the  internal  malleolus,  and  below  to  the  side  of  the  maisc 
tuberosity  of  the  os  calcis.  It  is  continuous  above  with  the  posterior 
fascia  of  the  leg,  and  below  with  the  plantar  fsiscia,  forming  sheaths 
for  the  passage  of  the  flexor  tendons  and  vessels,  into  the  sole  of  the 
foot. 

The  external  annular  lament,  shorter  than  the  internal,  ext^ids 
from  the  extremity  of  the  outer  malleolus  to  the  side  of  the  os  calds, 
and  serves  to  bind  down  the  tendons  of  the  peronei  muscles  in  their 
passage  beneath  the  external  ankle. 

The  Plantar  fascia  consists  of  three  portions,  a  middle  and  two 
lateral. 

The  middle  portion  is  thick  and  dense,  and  is  composed  of  strong 
aponeurotic  fibres,  closely  interwoven  with  each  other.  It  is  attadied 
posteriorly  to  the  inner  tuberosity  of  the  os  calcis,  and  terminates 
under  the  heads  of  the  metatarsal  bones  in  five  fiuciculi.  Each  of 
these  &8ciculi  divides  into  two  slips,  which  are  inserted  one  on  each  side 
into  the  bases  of  the  first  phalanges  of  the  toes,  leaving  an  interval  be* 
tween  them  for  the  passage  of  the  flexor  tendons.  The  p(unt  of 
division  of  this  fascia  into  fasciculi  and  slips,  is  strengthoied  by  trans- 
verse bands,  which  preserve  the  solidity  of  the  fascia  at  its  broadest 
part.  The  intervals  between  the  toes  give  passage  to  the  digital 
arteries  and  nerves  and  the  lumbricales  muscles. 

The  lateral  portions  are  thin,  and  cover  the  sides  of  the  sole  of  the 
foot ;  they  are  continuous  behind  with  the  internal  and  external  an- 
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nular  ligaments ;  on  the  inner  side  with  the  middle  portion,  and  exter- 
nally with  the  dorsal  &8cia. 

Besides  constituting  a  strong  layer  of  investment  and  defence  to  the 
soft  parts  sitoated  in  the  sole  of  Uie  foot,  these  three  portions  of  fescia 
send  processes  inwards,  which  form  sheaths  for  the  different  muscles. 
A  strong  septum  is  given  off  from  each  side  of  the  middle  portion  of 
the  plantar  £Ei8cia,  whicli  is  attached  to  the  tarsal  bones,  and  divides 
the  muscles  into  three  groups,  a  middle  and  two  lateral ;  and  trans- 
verse septa  are  stretched  between  these  to  separate  the  layers.  The 
superficial  layer  of  muscles  derive  a  part  of  their  origin  from  the  plan- 
tar fiucia. 
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CHAPTER  V. 

ON  THE  ARTERIES. 

Thb  arteries  are  the  cylindrical  tubes  whicli  conyey  the  Uood  from 
the  Tentrides  of  the  heart  to  every  part  of  the  body.  They  are  dense 
in  structure,  and  preserve  for  the  most  part  the  cylindrical  form  when 
emptied  of  their  blood,  which  is  their  condition  after  death :  hence 
they  were  considered  by  the  ancients  as  the  vessels  for  the  transmis- 
sion of  the  vital  spirits,*  and  were  therefore  named  arteries  (in^  v^cTv, 
to  contain  air). 

The  artery  proceeding  from  the  left  ventricle  of  the  heart  contains 
the  pure  or  arterial  blood,  which  is  distributed  throughout  the  entire 
system,  and  constitutes  with  its  returning  veins  the  greater  or 
syaiemus  eirculation.  That  which  emanates  from  the  right  ventride, 
conveys  the  impure  blood  to  the  lungs  ;  and  with  its  corresponding 
veins  establishes  the  lester  or  pulmonary  drculaiion. 

The  whole  of  the  arteries  of  the  systemic  circulation  proceed  from 
a  single  trunk,  named  the  aoria^  from  which  they  are  given  off  as 
branches,  and  divide  and  subdivide  to  their  ultimate  ramifications, 
constituting  the  great  arterial  tree  which  pervades  by  its  minute  sub- 
divisions every  pm  of  the  animal  frame.  The  mode  in  which  the 
division  into  branches  takes  place  is  deserving  of  remark.  From  the 
aorta  the  branches,  for  the  most  part,  pass  off  at  right  angles,  as  if  for 
the  purpose  of  checking  the  impetus  with  which  the  blood  would 
otherwise  rush  along  their  cylinders  from  the  main  trunk  ;  but  in  the 
limbs  a  very  different  arrangement  is  adopted ;  the  branches  are  given 
off  from  the  principal  artery  at  an  acute  angle,  so  that  no  impediment 
may  be  offered  to  the  free  circulation  of  the  vital  fluid.  The  diyision 
of  arteries  is  usually  dichotomous,  as  of  the  aorta  into  the  two  com- 
mon iliacs,  common  carotid  into  the  external  and  internal,  &c ;  bat  in 
some  few  instances  a  short  trunk  divides  suddenly  into  several  branches 
which  proceed  in  different  directions  ;  this  mode  of  division  is  termed 
an  (ur»,  as  the  thyroid  and  coeliac  axis. 

In  the  division  of  an  artery  into  two  branches,  it  is  observed  that 
the  combined  arose  of  the  two  branches  are  somewhat  greater  than 
that  of  the  single  trunk  ;  and  if  the  combined  areas  of  all  Uie  branches 
at  the  periphery  of  the  body  ivere  compared  with  that  of  the  aorta,  it 
would  be  seen  that  the  blood,  in  passing  from  the  aorta  into  the  nu- 
merous distributing  branches,  was  flowing  through  a  conical  tabe,  of 

*  To  Galen  is  due  the  honour  of  having  discovered  that  arteries  contamed 
blood,  and  not  air. 
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-which  the  apex  might  he  represented  hy  the  aorta,  and  the  hase  hy 
the  surface  of  the  body.  The  advantage  of  this  important  principle  in 
&ciUtating  the  circulation  is  sufficiently  obvious ;  for  the  increased 
channel  which  is  thus  provided  for  the  current  of  the  blood,  serves  to 
compensate  for  the  retarding  influence  of  friction,  resulting  from  the 
distance  of  the  heart  and  the  division  of  the  vessels. 

Communieations  between  arteries  are  very  free  and  numerous,  and 
increase  in  frequency  with  the  diminution  in  the  size  of  the  branches ; 
so  that  through  the  medium  of  the  minute  ramifications,  the  entire 
body  may  be  considered  as  one  uninterrupted  circle  of  inoaciUaHons^  or 
anastomoses  (ivat  between,  mfui  mouth).  This  increase  in  the  fre- 
quency of  anastomosis  in  the  smaller  branches  is  a  provision  for  coun- 
teracting  the  greater  liability  to  impediment  existing  in  them  than  in 
the  larger  branches.  Where  freedom  of  circulation  is  of  vital  import- 
ance, this  communication  of  the  arteries  is  very  remarkable,  as  in  the 
circle  of  Willis  in  the  cranium,  or  in  the  distribution  of  the  arteries  of 
the  heart.  It  is  also  strikingly  seen  in  situations  where  obstruction  is 
most  likely  to  occur,  as  in  the  distribution  to  the  alimentary  canal, 
around  joints,  or  in  the  hand  and  foot.  Upon  this  free  communication 
existing  everywhere  between  arterial  branches  is  founded  the  prin- 
ciple of  cure  in  the  ligature  of  large  arteries ;  the  ramifications  of  the 
branches  given  ofif  from  the  artery  above  the  ligature  inosculate  with 
those  which  proceed  from  the  trunk  of  the  vessel  below  the  ligature : 
these  anastomosing  branches  enlarge  and  constitute  a  coUateroU  circu^ 
latum,  in  which,  as  is  shewn  in  the  beautiful  preparations  made  by 
Sir  Astley  Cooper,  several  large  branches  perform  the  office  of  the 
single  obliterated  trunk.* 

The  arteries  do  not  terminate  directly  in  veins ;  but  in  an  inter- 
mediate system  of  vessels,  which,  from  their  minute  size  (about 
flfli^flfl  of  an  inch  in  diameter),  are  termed  capillaries  (capillus,  a  hair). 
The  capillaries  constitute  a  microscopic  network,  which  is  distributed 
tiirough  every  part  of  the  body,  so  as  to  render  it  impossible  to 
introduce  the  smallest  needle  point  beneath  the  skin  without  wound- 
ing several  of  these  fine  vessels.  It  is  through  the  medium  of  the 
capillaries,  that  all  the  phenomena  of  nutrition  and  secretion  are 
performed.  They  are  remarkable  for  their  uniformity  of  diameter, 
imd  for  the  constant  divisions  and  communications  which  take  place 
between  them,  without  any  alteration  of  size.  They  inosculate  on 
one  hand  with  the  terminal  ramusculi  of  the  arteries  ;  and  on  the 
other  with  the  minute  radicles  of  the  veins. 

Arteries  are  composed  of  three  coats,  external,  middle,  and  internal. 
The  ea^emal  or  celltdo-Jibrous  coat  is  firm  and  strong,  and  serves  at 
the  same  time  as  the  chief  means  of  resistance  of  the  vessel,  and  of 
connection  to  surrounding  parts.  It  consists  of  condensed  fibro-cellu- 
lar  tissue,  strengthened  by  an  interlacement  of  glistening  fibres  which 

*  I  have  a  preparation,  shewing  the  collateral  circulation  in  a  dog,  in  which  I 
tied  the  abdominal  aorta ;  the  animal  died  from  over-feeding  nearly  two  years 
after  the  operation. 
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are  partly  longitudinal  and  partly  encircle  the  cylinder  of  the  tabe 
in  an  oblique  direction.  Upon  the  saihuoo  the  cellular  tissue  is  loose, 
to  permit  of  the  moTements  of  the  artery  in  distention  and  contiactioii. 

The  midcUe  ooai  is  that  upon  which  the  thickness  of  the  arteiy 
depends  ;  it  is  yellowish  in  colour,  and  so  hritde  as  to  be  cut  thioi^ 
by  the  thread  in  the  ligature  of  a  yessel. 

The  uUvnuU  coat  is  a  thin  serous  membrane  which  lines  the  interior 
of  the  artery,  and  gives  it  the  smooth  polish  which  that  snrfiice 
presents.  It  is  continuous  with  the  lining  membrane  of  the  heart,  and 
through  the  medium  of  the  capillaries  witii  that  of  the  yenous  system. 

In  intimate  structure  an  artery  is  more  complicated  than  the  above 
description  would  imply.  The  internal  coat,  for  example,  is  com- 
posed of  two  layers,  and  the  middle  of  three,  so  that  with  the  exter- 
nal coat  there  are  six  layers  entering  into  the  composition  of  an 
artery.  The  innermost  coat  is  a  tessdated  epithelium  analogous  to 
that  of  other  serous  membranes.  The  second  coat  from  within  is  a 
thin,  rigid  membrane,  pierced  with  a  number  of  round  or  oval-shaped 
holes,  and  supporting  a  thin  layer  of  flat,  longitudinal  fibres.  From 
these  characters  it  has  been  denominated  the  fenestrated  or  striated 
coat.  The  third  layer,  which  is  the  innermost  part  of  the  middle 
coat,  is  composed  of  flat,  longitudinal  fibres,  analogous  to  those  of 
organic  muscle.  The  fourth  kyer,  the  thickest  of  the  whole,  is  com- 
posed of  muscular  fibres  of  organic  life,  arranged  in  a  circular  direction 
around  the  vessel  The  fifth,  or  outermost  part  of  the  middle  coat 
is  a  thin  layer  of  elastic  tissue ;  this  is  present  only  in  the  large 
arteries.    The  sixth  is  the  external  or  cellulo-fibrous  coat. 

The  arteries  in  their  distribution  through  the  body  are  included 
in  a  loose  cellular  investment  which  separates  them  from  the  surround- 
ing tissues,  and  is  called  a  sheaih.  Around  the  principal  vessels  the 
sheath  is  an  important  structure  ;  it  is  composed  of  cellulo-fibrous 
tissue,  intermingled  with  tendinous  fibres,  and  is  continuous  with  the 
fesciae  of  the  region  in  which  the  arteries  are  situated,  as  with  the 
thoracic  and  cervical  fasciae  in  the  neck,  transversalis  and  iliac  fasciae, 
and  fascia  lata  in  the  thigh,  &c.  The  sheath  of  the  arteries  contains 
also  their  accompanying  veins,  and  sometimes  a  nerve. 

The  coats  of  arteries  are  supplied  with  blood  like  other  organs  of 
the  body,  and  the  vessels  which  are  distributed  to  them  are  named 
vasa  vasorum.  They  are  also  provided  vrith  nerves  ;  but  the  mode  of 
distribution  of  the  nerves  is  at  present  unknown. 

In  the  consideration  of  the  arteries,  we  shall  first  describe  the  aorta, 
and  the  branches  of  that  trunk,  with  their  subdivisions,  which  toge- 
ther constitute  the  efferent  portion  of  the  systemic  circulation  ;  and 
then  the  pulmonary  artery  as  the  efferent  trunk  of  the  pulmraiary 
circulation. 
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ASCENDING  AORTA. 


AORTA. 

Tke  AORTA  arifles  from  the  left  ventricle,  at  the  middle  of  the  root 
of  the  heart,  and  opposite  the  articulation  of  the  fourth  costal  cartilage 
with  the  sternum.  At  its  commencement  it  presents  three  dilatations, 
called  the  sinus  aortici,  which  correspond  with  the  three  semilmiar 
valves.  It  ascends  at  first  to  the  right,  then  curves  backwards  and 
to  the  left,  and  descends  on  the  left  side  of  the  vertebral  column  to 
the  fourth  lumbar  vertebra.  Hence  it  is  divided  into  —  ascending— 
arch — and  descending  aorta. 

Rdaiions, — The  asoendmff  aorta  has  in  relation  with  it,  tnfiont, 
the  trunk  of  the  pulmonary  artery,  thoracic  fescia,  and  pericardium; 
behind^  the  right  pulmonary  veins  and  artery ;  to  the  right  side,  the 
right  auricle  and  superior  cava ;  and  to  the  lefi,  the  left  auricle  and 
the  trunk  of  the  pulmonary  artery. 


Plan  of  the  Behxtions  of  the  Ascending  Aorta. 

In  Front. 

Pericardium, 
Thoracic  fascia, 
Pulmonary  artery. 


Right  Side. 

Superior  cava, 
Bight  auricle. 


Ascending  Aorta. 


Leftside. 

Pulmonary  arteiy, 
L^  auricle. 


Behind. 

Right  pulmonary  artery. 
Bight  pulmonary  veins. 


Arch. — The  upper  border  of  the  -arch  of  the  aorta  is  parallel  with 
the  upper  border  of  the  second  stemo-costal  articulation  of  the  right 
side  in  front,  and  the 'second  dorsal  vertebra  behind,  and  terminates 
opposite  the  lower  border  of  the  third. 

The  anterior  surface  of  the  arch  is  crossed  by  the  left  pneum(^|as- 
tric  nerve,  and  by  the  cardiac  branches  of  that  nerve  and  of  the  sym- 
pathetic. The  posterior  surface  of  the  arch  is  in  relation  with  the  bi- 
furcation  of  the  trachea  and  great  cardiac  plexus,  the  cardiac  nerres, 
left  recurrent  nerve,  and  the  thoracic  duct.  The  superior  border  gives 
off  the  three  great  arteries,  viz.  the  innominata,  left  carotid,  and  left 
subclavian.  The  inferior  border^  or  concavity  of  the  arch,  is  in  rela- 
tion with  the  remains  of  the  ductus  arteriosus,  the  carcUac  ganglion 
and  left  recurrent  nerve,  and  has  passing  beneath  it  the  right  puhno- 
nary  artery  and  left  bronchus. 


ARCH  OF  THB  AORTA. — THORACIC  AORTA. 
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Plan  of  ihe  Belatums  of  the  Arch  Of  the  Aortia. 

Above. 


In  Front, 

Left  pneuraogastrie 

nerve. 
Cardiac  neryes. 


Arteria  umominata. 
Left  carotid, 
Left  Bnbclavian* 


Arch 
of  the  Aorta. 


BeMnd, 

Bifurcation  of  the  trachea. 
Great  cardiac  plexus, 
Cardiac  nerves, 
Left  recurrent  nerve, 
Thoracic  duct. 


Below, 


Cardiac  ganglion. 
Remains  of  ductus  arteriosus, 
Left  recurrent  nerve, 
Bight  pulmonary  artery, 
Lm  bronchus. 

The  deaeending  aorta  is  subdivided  in  correspondence  with  the  two 
great  cavities  of  the  tnmk,  into  the  thoracic  and  abdominal  aorta. 

The  Thoracic  aorta  is  situated  to  the  left  side  of  the  vertebral 
colmnn,  but  approaches  the  middle  line  as  it  descends,  and  at  the 
aortic  opening  of  the  diaphragm  is  altogether  in  front  of  the  column. 
After  entering  the  abdomen  it  again  falls  back  to  the  left  side. 

Relations., — It  is  in  relation,  behind  with. the  vertebral  column 
and  lesBer^vena  azygos ;  in  front  with  the  oesophagus  and  right  pneu- 
mogastiic  nerve ;  to  the  left  side  with  the  pleura ;  and  to  the  right 
with  the  thoracic  duct. 

Plan  of  the  Relations  of  the  Thoracic  Aorta. 

In  Front, 

(Esophagus, 

Bight  pneumogastric  nerve. 


Right  Side, 
Thoracic  duct. 


Thoracic  Aorta. 


Leftside. 
Pleura. 


Behind, 

Lesser  vena  azygos, 
Vertebral  column. 

The  Abdominal  aorta  enters  the  abdomen  through  the  aortic 
opening  of  the  diaphragm,  and  descends,  lying  rather  to  the  left  side 
of  the  vertebral  column,  to  the  fourth  lumbar  vertebra,  where  it  divides 
into  the  two  common  iliac  arteries. 

JRelaOons. — It  is  crossed,  in  front  by  the  left  renal  vein,  pancreas, 
transverse  duodenum,  and  mesentery,  and  is  embraced  by  the  aortic 
plezns;  behind  it  is  in  relation  with  the  thoracic  duct,  receptaculum 
chyli,  and  left  lumbar  veins. 
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On  its  2^  md/6  is  the  left  semilnnar  ganglion  and  sympatlietie 
nerve ;  and  on  the  right  the  Tena  cava,  right  semilunar  ganglion,  aod 
the  Gommencenient  fA  tiie  vena  azygos. 

Plan  of  the  RdaHona  of  the  Abdominal  Aorta. 

In  Front. 

Left  renal  vein. 
Pancreas, 

Tranaverse  duodenum, 
Mesentery, 
Aortic  plexus. 


Bight  Side, 

Vena  cava, 

Right  semilunar  gan- 

^on, 
Vena  acygos. 


Abdominal  Aorta. 


L^Side, 

Left  semilunar  gaa« 

glion. 
Sympathetic  nerve. 


Asoettdinff  aorta  . 
Arch  qf  the  aorta 

Thoraoicaorta    . 


Behind. 

Ilioracic  duct, 
Reoeptaculum  ehyli. 
Left  lumbar  veins. 

Branches, — ^The  branches  of  the  aorta,  arranged  in  a  tabnlar  fonn, 
are, — 

.      Coronary. 

^  A  _x    •     •         •    1.    (  Riffht  carotid, 

t  Left  subclavian. 

{Pericardiac, 
Bronchial, 
CEsophageal, 
Intercostal. 
'Phrenic, 

r  Gastric, 
Codiac  axis,  <  Hepatic, 
(^  Splenic 
Supra-renal, 
Renal, 

Superior  mesenteric. 
Spermatic, 
Inferior  mesenteric. 
Lumbar, 
Sacra  media, 
^Common  iliacs. 

The  Coronary  arteries  arise  from  the  aortic  sinnses  at  the  com- 
mencement of  the  ascending  aorta,  immediately  above  ^the  free  maigin 
of  the  semilunar  valves.  The  le/i,  or  anterior  coronary,  passes  fo^ 
wards,  between  the  pulmonary  artery  and  left  appendix  anricalse,  sod 


Abdominal  aorta 
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divides  into  two  branches ;  one  of  which  winds  around  the  base  of  the 
left  yentride  in  ihe  auriculo-ventricuhur  groove,  and  inosculates  with 
the  right  coronary,  forming  an  arterial  circle  around  the  base  of  the 
heart ;  while  the  other  passes  along  the  line  of  union  of  the  two  ven- 
tricles, upon  the  anterior  aspect  of  the  heart,  to  its  apex,  where  it 
anastomoses  with  the  descending  branch  of  the  right  coronary.  It 
supplies  the  left  auricle  and  the  adjoining  sides  of  both  ventricles. 

The  righiy  or  posterior  coronary^  passes  forwards,  between  the  root 
of  the  pulmonary  artery  and  the  right  auricle,  and  winds  along  the 
auriculo-ventric^ar  groove,  to  the  posterior  median  furrow,  where  it 
descends  upon  the  posterior  aspect  of  the  heart  to  its  apex,  and 
inosculates  with  the  left  coronary.  It  is  distributed  to  the  right 
auricle,  and  to  the  posterior  sur&ce  of  both  ventricles,  and  sends  a 
lai^  branch  along  the  sharp  margin  of  the  right  ventricle  to  the  apex 
of  the  heart 

9 

ARTBRIA  INNOMINATA. 

The  Arieria  mnominaia  (fig.  116,  No.  4)  is  the  first  artery  given  off 
by  the  arch  of  the  aorta.  It  is  an  inch  and  a  half  in  length,  and 
ascends  obliquely  towards  the  right  stemo-clavicular  articulation,  where 
it  divides  into  the  right  carotid  and  right  subclavian  artery. 

Melaiioiu. — It  is  in  relation,  in  front  with  the  left  vena  innomi- 
nata,  the  thymus  gland,  and  the  origins  of  the  stemo- thyroid  and 
stemo-hyoid  muscles,  which  separate  it  fix)m  the  sternum.  JBehind 
with  the  trachea,  pneumogastric  nerve  and  cardiac  nerves ;  externally 
with  the  right  vena  innominata  and  pleura;  and  intemaUy  with  the 
origin  of  the  left  carotid. 

Plan  of  the  Belations  of  the  Arteria  Innominata. 

In  Front. 

Left  vena  innominata, 
Thymus  gbind, 
Stemo-thyroid, 
Stemo-hyoid. 

L(>ft  Side. 


Bight  Side. 

Bight  vena  inno- 

niinata, 
Pleura. 


Arteria  innominata. 


Left  carotid. 


Behind, 

Trachea, 

Pneumogastric  nerve, 
Cardiac  nerves. 

The  arteria  innominata  occasionally  gives  off  a  small  branch,  which 
ascends  along  the  middle  of  the  trachea  to  the  thyroid  gland.  This 
branch  was  described  by  Neubauer,  and  Dr.  Harrison  names  it  the 
middle  thyroid  artery,  A  knowledge  of  its  existence  is  important  in 
performing  the  operation  of  tracheotomy. 
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The  ooinmon  carotid  arteries  (m^  the  head,)  arise,  the  r^ki  from 
the  bifiircatioii  of  the  arteria  innominata  opposite  the  right  stemo- 
chivicukr  articulation,  the  l^  from  the  arch  of  the  aorta.  It  follows, 
therefore,  that  the  right  carotid  is  shorts  than  the  lefi;  it  is  also  more 
anterior ;  and,  in  consequence  of  proceeding  from  a  branch  instead  vi 
from  the  main  trunk,  it  is  laiger  than  its  fellow. 

The  Riffhi  common  carotid  artery  (fig.  116,  No.  5)  ascends  the  neck 
perpendicularly,  from  the  right  stemo-davicular  articulation  to  a  level 
with  the  upper  border  of  uie  thyroid  cartilage,  where  it  divides  into 
the  external  and  internal  carotid. 

The  L^  common  carotid  (fig.  116,  No.  11)  passes  somewhat  ob- 
liquely outwards  from  the  arch  of  the  aorta  to  the  side  of  ihe  nedc, 
and  thence  upwards  to  a  level  with  the  upper  border  of  the  thyroid 
cartilage,  where  it  divides  like  the  right  common  carotid  into  the  ex- 
ternal and  internal  carotid. 

Relations, — The  right  common  carotid  rests,  first,  upon  the  longas 
colli  musde,  then  upon  the  rectus  anticus  major,  the  sympathetic 
nerve  being  interposed.  The  inferior  thyroid  artery  and  recnirent 
laryngeal  nerve  pass  behind  it  at  its  lower  part.  To  its  inner  side  is 
the  trachea,  recurrent  laryngeal  nerve,  and  larynx ;  to  its  outer  side, 
and  enclosed  in  the  same  sheath,  the  jugular  vein  and  pnenmogastric 
nerve ;  and  in  front  the  stemo-thyroid,  stemo-hyoid,  stemo-mastoid, 
omo-hyoid,  and  platysma  muscles,  and  the  desoendens  noni  nerve. 
The  left  conunon  carotids  in  addition  to  the  relations  just  enumersted, 
which  are  common  to  both,  is  crossed  near  its  commencement  by  the 
left  vena  innominata ;  it  lies  upon  the  trachea ;  then  gets  to  its  side, 
and  is  in  relation  with  the  oesophagus  and  thoracic  duct :  to  &cilitBte 
the  study  of  these  relations,  I  have  arranged  them  in-a  tabular  form. 

Plan  of  ReiUxtions  of  the  Common  Carotid  Artery. 

Jn  Front. 

Platysma, 

Desoendens  noni  nerve, 

Omo-hyoid, 

Stemo-mastoid, 

Sterno-hyoid, 

Stemo-tnyroid. 


ExtemaUy. 

Internal  jugular  vein, 
Pneumogastric  nerve. 


Common 
Carotid  Artery. 


IntemaUy, 

Tradiea, 
Larynx, 

Recurrent  laryngeal 
nerve. 


Behind. 
liongus  colli. 
Rectus  anticus  nuyor, 
Sympathetic, 
Inferior  thyroid  artery. 
Recurrent  laryngeal  nerve. 
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Additional  ReUtions  of  the  Left  Common  Carotid. 

In  Front.  Behind.  IntemaUy,  ExtemaUff. 

Left  vena  innomiiutta.'    Trachea,  Arterifl  innominata,      Pleura. 

Tlioracie  duct.       (Esophagus. 

BXTBRNAL  CAROTID  ARTBRY. 

The  Exiemal  carolid  artery  ascends  nearly  perpendicularly  from  op- 
posite the  upper  border  of  the  thyroid  cartilage,  to  the  space  between 
the  neck  of  the  lower  jaw  and  the  meatus  auditorius,  where  it  divides 
into  the  temporal  and  internal  maxillary  artery. 

RdaHons. — In  froni  it  is  crossed  by  the  posterior  belly  of  the 
digastricus,  stylo-hyoideus,  and  platysma  myoides  muscles ;  by  the 
hypoglossal  nerve  near  its  origin ;  higher  up  it  is  situated  in  the  sub- 
stance of  the  parotid  gland,  and  is  crossed  by  the  fecial  nerve.  B^ 
hind  it  is  separated  from  the  internal  carotid  by  the  stylo-pharyngeus 
and  stylo-glossus  muscles,  glosso-pharyngeal  nerve,  and  part  of  the 
parotid  ghmd. 

Plan  of  the  RdaHons  of  the  External  Carotid  Artery. 

In  Front, 

Platysma, 
D^fastricus, 
Stylo-hyoid, 
Hypoglossal  nerve. 
Facial  nenre, 
Parotid  gland. 


External  Carotid  Artery. 


Behind. 

Stylo-pharyngeus, 
Stylo-glossus, 
Glosso-pharyngeal  nerve, 
Parotid  gland. 

Branches. — The  branches  of  the  external  carotid  are  eleven  in 
number,  and  may  be  arranged  into  four  groups,  viz. 

Anterior.  Posterior, 

1.  Superior  thyroid,  4.  Mastoid, 

2.  Lingual,  5.  Occipital, 

3.  Facnal,  6.  Posterior  auricular. 

Superior,  Terminal, 

7.  Parotidean,  10,  Temporal, 

8«  Ascending  pharyngeal,  11.  Internal  maxillary. 

9.  Transverse  fecial. 
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The  anterior  drane&et  arise  from  the  commenoement  of  the  eztenial 
carotid,  within  a  short  distance  of  each  other.  The  lingual  and  &dal 
bifurcate,  not  unfrequentJvy  from  a  conunon  trunk. 

1.  The  Superior  thyroid  artery  (the  first  of  the  branches  of 
the  external  carotid)  curres  downwards  tQ  the  thyroid  gland  to  which 
it  is  distributed,  anastomosing  with  its  fellow  of  the  opposite  side,  and 
with  the  inferior  thyroid  arteries.  In  its  course  it  passes  beneath  the 
omo-hyoid,  stemo-thyroid,  and  stemo-hyoid  musdea. 

Fig.  ii7.» 


*  The  carotid  arteries  with  the  branches  of  the  external  carotid.  1.  Tlv 
common  carotid.  2.  The  external  carotid.  3.  The  internal  carotid.  4.  IV 
carotid  foramen  in  the  petrous  portion  of  the  temporal  bone.  6.  The  anperiir 
thyroid  artenr.  6.  The  lingual  artery.  7.  The  fadal  artery.  8.  The  mastoid 
artenr.  9.  The  occipital.  10.  The  posterior  auricular.  II.  Tlie  traasvefK 
facial  artery.  IS.  The  internal  maxillary.  13.  The  temporal.  14.  The  MCcnd- 
ing  pharyngeal  artery. 
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Brcmdhes* — Hyoid, 

Superior  laryngeal. 
Inferior  laryngeal. 
Muscular. 

The  Hyoid  branch  passes  forwards  beneath  the  thyro-hyoidens,  and 
is  distributed  to  the  depressor  muscles  of  the  os  hyoides  near  their 
insertion. 

The  Superior  laryngeal  pierces  the  thyro-hyoidean  membrane,  in 
company  with  the  superior  laryngeal  nerre,  and  supplies  the  mucous 
membrane  and  muscles  of  the  larynx,  sending  a  branch  upwards  to 
the  epiglottis. 

The  Inferior  laryngetd  is  a  small  branch  which  crosses  the  crico- 
thyroidean  membrane  along  the  lower  border  of  the  thyroid  cartilage. 
It  sends  branches  through  the  membrane  to  supply  the  mucous  lining 
of  the  kuynz,  and  inoscuJates  with  its  fellow  of  tiie  opposite  side. 

The  Mvacular  branches  are  distributed  to  the  depressor  muscles  of 
the  OS  hyoides  and  larynx.  One  of  these  branches  crosses  the  sheath 
of  the  common  carotid  to  the  imder  surface  of  the  stemo-mastoid 
muscle. 

2.  The  Lingual  artbry  ascends  obliquely  from  its  origin,  it  then 
passes  forwards  parallel  with  the  os  hyoides  ;  thirdly,  it  ascends  to 
the  under  sur&ce  of  the  tongue  ;  and  fourthly,  runs  forward  in  a  ser^ 
pentine  direction  to  its  tip,  under  the  name  of  the  ramne  artery,  where 
it  terminates  by  inosculating  with  its  fellow  of  the  opposite  side. 

Relations. — The  Jirgi  part  of  its  course  rests  upon  the  middle  con- 
strictor muscle  of  tiie  pharynx,  being  covered  in  by  the  tendon  of  the 
digastricus  and  the  stylo-hyoid  muscle  ;  the  second  is  situated  be- 
tween the  middle  constrictor  and  hyo-glossus  muscle,  the  latter  sepa- 
rating it  from  the  hypoglossal  nerve  ;  in  the  third  part  of  its  course  it 
lies  between  the  hyo-glossus  and  genio-hyo-glossus ;  and  in  the  fourth 
(ranine)  rests  upon  the  lingualis  to  the  tip  of  the  tongue. 

Branches, — Hyoid, 

Dorsalis  linguae. 
Sublingual. 

The  Hyoid  branch  runs  along  the  upper  border  of  the  os  hyoides, 
and  is  distributed  to  the  elevator  muscles  of  the  os  hyoides  near  their 
origin,  inosculating  with  its  fellow  of  the  opposite  side. 

The  Dorsalis  lingua  ascends  along  the  posterior  border  of  the 
hyo>glossus  muscle  to  the  dorsum  of  the  tongue,  and  is  distributed  to 
the  tongue,  the  friuces,  and  epiglottis,  anastomosing  with  its  fellow  of 
the  opposite  side. 

The  SubUngwd  branch,  sometimes  considered  as  a  branch  of  bifurca- 
tion of  the  lingual,  runs  along  the  anterior  border  of  the  hyo-glossus, 
and  is  distributed  to  the  sublmgual  gland  and  to  the  musdes  of  the 
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tongue.  It  is  utnated  between  the  mylo-hyoideuB  and  genio-hyo-gloft- 
nu,  generally  accompanies  Wharton^s  duct  for  a  part  of  its  course,  and 
sends  a  branch  to  the  fnenum  linguae.  It  is  the  latter  branch  which 
affords  the  considerable  haemorrhage  which  sometimes  follows  the 
operation  of  snipping  the  freenum  in  children. 

3.  Facial  artbry. — The  Fadal  artery  arises  a*  little  above  the 
great  comu  of  the  os  hyoides,  and  descends  obliquely  to  the  submax- 
illaiy  gland,  in  which  it  lies  embedded.  It  then  curves  around  the 
body  of  the  lower  jaw,  close  to  the  anterior  inferior  angle  of  the  mas- 
seter  muscle,  ascends  to  the  angle  of  the  mouth,  and  thence  to  the 
angle  of  the  eye,  where  it  is  named  the  angttlar  artery.  The  &cial 
artery  is  tortuous  in  its  course  over  the  buccinator  musde,  to  accom- 
modate itself  to  the  morements  of  the  jaws. 

Rdatiiom. — Below  the  jaw  it  passes  beneath  the  digastricus  and 
stylo-hyoid  muscles  ;  on  tiie  body  of  the  lower  jaw  it  is  covored  bj 
the  platysma  myoides,  and  at  the  angle  of  the  mouth  by  the  depreaaor 
anguli  oris  and  zygomatic  muscles.  It  rests  upon  the  submaziUarjr 
glimd,  the  lower  jaw,  buccinator,  orbicularis  oris,  levator  anguli  oris, 
levator  labii  superioris  proprius,  and  levator  labii  superioris  alaeqne 
nasi. 

Its  hranckea  are  divided  into  those  which  are  given  off  below  the 
jaw  and  those  on  the  &ce :  they  may  be  thus  arranged : — 

Bdow  Ihe  JatD* — Inferior  palatine, 

Submaxillary, 
Submental, 
Pterygoid. 

On  the  Face, — Masseteric, 

Inferior  labial. 
Inferior  coronary, 
Superior  coronary^ 
Lateralis  nasi. 

The  Inferior  palatine  branch  ascends  between  the  stylo-glossns 
and  stylo-pharyngeus  muscles,  to  be  distributed  to  the  tonal  and  soft 
palate,  and  anastomoses  with  the  posterior  palatine  branch  of  the 
internal  maxillary  artery. 

The  Submaxillary  are  four  or  five  branches  which  supply  the  sab- 
maxillary  gland. 

The  Submental  branch  runs  forwards  upon  the  mylo-hyoid  muscle, 
under  cover  of  the  body  of  the  lower  jaw,  and  anastomoses  with 
branches  of  the  sublingual  and  inferior  dental  artery. 

The  Pterygoid  branch  is  distributed  to  the  internal  pterygoid 
muscle. 

The  Maaseterie  branches  are  distributed  to  the  masseter  and  bucci- 
nator muscles. 
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The  Inferior  lahial  branch  is  distributed  to  the  muscles  and  integu- 
ment of  the  lower  lip. 

The  Inferior  coronary  runs  along  the  edge  of  the  lower  lip,  between 
the  mucous  membrane,  and  the  orbicularis  oris ;  it  inosculates  with 
the  corresponding  artery  of  the  opposite  side. 

The  Superior  coronary  follows  the  same  course  along  the  upper  lip, 
inosculating  with  the  opposite  superior  coronary  artery,  and  at  the 
middle  of  ^e  lip  it  sends  a  branch  upwards  to  supply  the  septum  of 
the  nose  and  the  mucous  membrane. 

The  Lateralis  naxi  is  distributed  to  the  ala  and  septum  of  the  nose. 

The  Inosculations  of  the  &cial  artery  are  very  numerous:  thus,  it 
anastomoses  with  the  sublingual  branch  of  the  lingual,  with  the 
ascending  pharyngeal  and  posterior  palatine  arteries,  with  the  inferior 
dental  as  it  escapes  from  ^e  mental  foramen,  infra-orbital  at  the  in- 
ira-orbital  foramen,  transverse  facial  on  the  side  of  the  face,  and  at  the 
angle  of  the  eye  with  the  nasal  and  frontal  branches  of  the  ophthalmic 
artery. 

The  facial  artery  is  subject  to  considerable  variety  in  its  extent ;  it 
not  nnfrrequently  terminates  at  the  angle  of  the  nose  or  mouth,  and  is 
rarely  symmetrical  on  both  sides  of  the  face. 

4.  The  Mastoid  artery  turns  downwards  from  its  origin,  to  be 
distributed  to  the  stemo-mastoid  muscle,  and  to  the  lymphatic  glands 
of  the  neck  ;  sometimes  it  is  replaced  by  two  small  branches. 

5.  The  Occipital  artery,  smaller  than  the  anterior  branches, 
passes  backwards  beneath  the  posterior  belly  of  the  digastricus,  the 
tiachelo-mastoid  and  stemo-mastoid  muscles,  to  the  occipital  groove 
in  the  mastoid  portion  of  the  temporal  bone.  It  then  ascends  between 
the  splenius  and  complexus  muscles,  and  divides  into  two  branches 
which  are  distributed  upon  the  occiput,  anastomosing  with  the  oppo- 
site occipital,  the  posterior  auricular,  and  temporal  artery.  The  hypo- 
glossal nerve  curves  around  this  artery  near  its  origin  from  the  ex- 
ternal carotid. 

Branches, — It  gives  off  only  two  branches  deserving  of  name,  the 
inferior  meningeal  and  princeps  cervicis. 

The  Inferior  meningeal  ascends  by  the  side  of  the  internal  jugular 
vein^  and  passes  through  the  foramen  lacerum  posterius,  to  be  distri- 
buted to  the  dura  mata. 

The  Arteria  princeps  ceroids  is  a  large  and  irregular  branch.  It 
descends  the  neck  between  the  complexus  and  semi-spinalis  colli,  and 
inosculates  with  the  profunda  cervicis  of  the  subclavian.  This  branch 
is  the  means  of  establishing  a  very  important  collateral  circulation 
between  the  branches  of  the  carotid  and  subclavian,  after  ligature  of 
the  common  carotid  artery. 

6.  The  Posterior  auricular  artery  arises  from  the  external 
carotid,  above  the  level  of  the  digastric  and  stylp-hyoid  muscles,  and 
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aaoeiids  beneath  the  lower  holder  of  the  parotid  gland,  and  behind  die 
concha,  to  be  di«tiibated  by  two  branches  to  the  external  ear  and  aide 
of  the  head,  anastomosing  with  the  occipital  and  tonporal  arteries ; 
some  of  its  branches  pass  through  fissures  in  the  fibro-cartilage,  to  be 
distributed  to  the  anterior  surfisce  of  the  pinna.  The  anterior  anneu- 
hur  arteries  are  branches  of  the  temporal. 

Bnmchu, — ^The  posterior  auricular  gives  off  but  one  named  branch, 
the  sly^o-flMiftotirf,  which  enters  the  stylo-mastoid  foramen  to  be  distri- 
buted to  the  aquaeductUB  Fallopii  and  tympanum. 

7.  The  Pabotidban  arteries  are  four  or  five  huge  brandies 
which  are  given  off  from  the  external  carotid  whilst  that  vessel  is 
situated  in  the  parotid  ghmd.  They  are  distributed  to  the  structure 
of  the  gland,  their  terminal  branches  reaching  the  integument  and 
the  side  of  the  face. 

8.  The  Ascending  pharyngeal  artery,  the  smallest  of  the 
branches  of  the  external  carotid  arises  firom  that  trunk  near  its  bi- 
furcation, and  ascends  between  the  internal  carotid  and  the  side  of 
the  pharynx  to  the  base  of  the  skull,  where  it  divides  into  two 
branches  ;  meningeal^  which  enters  the  foramen  lacemm  posterius,  to 
be  distributed  to  the  dura  mater  ;  and  ji^aryngeal.  It  supplies  the 
pharynx,  tonsils,  and  Eustachian  tube. 

9.  The  Transversalis  faciei  arises  firom  the  external  carotid 
whilst  that  trunk  is  lodged  within  the  parotid  gland  ;  it  crosses  the 
masseter  muscle,  lying  parallel  with  and  a  little  above  Stenon^  dort ; 
and  is  distributed  to  the  temporo-maxillary  articulation,  and  to  the 
muscles  and  integument  on  the  side  of  the  fiice,  inosculating  with  the 
infin-orbital  and  fecial  artery.  This  artery  is  not  unfirequently  a 
branch  of  the  temporal. 

.  10.  The  Temporal  artery  is  one  of  the  two  terminal  branches 
of  the  external  carotid.  It  ascends  over  the  root  of  the  zygoma  ;  and, 
at  about  an  inch  and  a  half  above  the  zygomatic  arch,  divides  into  an 
anterior  and  a  posterior  temporal  branch.  The  anienor  temporal  is 
distributed  over  the  firont  of  ^e  temple  and  arch  of  the  skull,  and  ana- 
stomoses with  the  opposite  anterior  temporal,  and  with  the  8apr»-<»bi- 
tal  and  firontal  artery.  The  posterior  temporal  curves  upwards  and 
backwards,  and  inosculates  with  its  fellow  of  the  opposite  aide,  with 
the  posterior  auricular  and  occipital  artery. 

The  trunk  of  the  temporal  artery  is  covered  in  by  the  parotid  g^d 
and  by  the  attirahens  aurem  muscle,  and  rests  upon  the  temporal  fiuds. 

Branches, — Orbitar, 

Anterior  auricular. 
Middle  temporal. 

The  Orbitar  artery  is  a  small  branch,  not  always  present,  which 
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passes  forwards  immediately  above  the  zygoma,  between  the  two 
layers  of  the  temporal  &sda,  and  inosculates  beneath  the  orbicularis 
palpebrarum  with  the  palpebral  arteries. 

The  Afderior  awneuktr  arteries  are  distributed  to  the  anterior  por- 
tion of  the  pinna. 

The  Middle  iemporal  branch  passes  through  an  opening  in  the  tem- 
poral fascia  immediately  above  the  zy|;oma,  and  supplies  the  temporal 
mnsde  inosculating  with  the  deep  temporal  arteries*         ,       ,  ,      ,  , 

11.  The  Internal  maxillary  artery,  the  other  terminal 
branch  of  the  external  carotid,  has  next  to  be  examined. 

Disaedion. — The  Internal  numllary  artery  passes  inwards  behind 
the  neck  of  the  lower  jaw  to  the  deep  structures  in  the  face  ;  we  re- 
quire, therefore,  to  remove  several  parts  for  ike  purpose  of  seeing  it 
completely.  To  obtain  a  good  view  of  the  vessel,  the  zygoma  should 
be  sawn  across  in  front  of  the  external  ear,  and  the  malar  bone 
near  the  orbit.  Turn  down  the  zygomatic  such  with  the  masseter 
miuele.  In  doing  this  a  small  artery  and  nerve  will  be  seen  crossing 
the  sigmoid  notch  of  the  lower  jaw,  and  entering  the  masseter  musde 
(the  masseteric).  Cut  away  the  tendon  of  the  temporal  muscle  from 
its  insertion  into  the  ooronoid  process  and  turn  it  upwards  towards  its 
oxifpn ;  some  vessels  will  be  seen  entering  its  under  snr&ce ;  these  are 
the  €leep  temporai.  Then  saw  the  ramus  of  the  jaw  across  its  middle, 
and  dulocate  it  from  its  articulation  with  the  temporal  bone.  Be 
careful  in  doing  this  to  carry  the  blade  of  the  knife  close  to  the  bone, 
lest  any  branches  of  nerves  should  be  injured.  Next  raise  this  por- 
tioD  of  bone,  and  with  it  the  external  pterygoid  muscle.  The  artery, 
together  with  the  deep  branches  of  the  inferior  maxillary  nerve,  will 
be  seen  lying  upon  the  pterygoid  muscles.  These  are  to  be  carefully 
fineed  from  &t  and  areolar  tissue,  and  then  examined. 

This  artery  (fig.  117,  No.  12)  commences  in  the  substance  of  the 
parotid  gland,  opposite  the  meatus  auditorius  extemus ;  it  passes  in  the 
first  instuioe  horizontally  forwards  behind  the  neck  of  the  lower  jaw ; 
next,  curves  around  the  lower  border  of  the  external  pterygoid  muscle 
near  its  origin,  and  ascends  obliquely  forwards  upon  the  outer  side  of 
that  muscle ;  it  then  passes  between  the  two  heads  of  the  external 
pterygoid  and  enters  the  pterygo-maxillary  fossa.  OccasionaUy  it 
passes  between  the  two  pterygoid  musdes,  without  appearing  on  the 
\  outer  sur&ce  of  the  external  pterygoid.  In  consideration  of  its  course 
this  artery  may  be  divided  into  three  portions :  maxillary,  pterygoid, 
and  spheno-maxillary. 

BelaHone, — ^The  maanUary  portion  is  situated  between  the  ramus  of 
the  jaw  and  the  internal  lateral  ligament,  lying  parallel  with  the  auri- 
cular nerve;  the  pterygoid  portion  between  the  external  pterygoid 
mnsde,  and  the  masseter  and  temporal  muscle.  The  pierygo-nuukllary 
portion  lies  between  the  two  heads  of  the  external  pterygoid  muscle, 
and  in  the  spheno-maxillary  fossa  is  in  relation  with  MeckePs  gan- 
glion. 
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BramAea, 

Matnttary  PorUon,  Pterygoid  Portion. 

Tympanic,  Deep  temporal  branches. 

Inferior  dental.  External  pterygoid, 

Arteria  meningea  media,  Internal  pterygoid, 

Arteria  meningea  parva.  Mameteric, 

Buccal. 

Pteri^tHmaaiUcary  Portion, 

Superior  dental, 
Infra-orbital, 
Pterygo -palatine, 
Spheno-palatine, 
Posterior  palatine. 
Vidian. 

The  Tympanie  branch  is  small  and  not  likely  to  be  seen  in  an  ordi- 
nary dissection ;  it  is  distributed  to  the  temporo-maxillary  articulation 
and  meatus,  and  passes  into  the  tympanum  through  the  fissura  GlasaerL 

The  Inferior  dental  descends  to  the  dental  foramen,  and  enters  the 
canal  of  the  lower  jaw  in  company  with  the  dental  nerve.  Opposite 
the  bicuspid  teeth  it  divides  into  two  branches,  one  of  which  is  conti- 
nued onwards  within  the  bone  as  &r  as  the  symphysis,  to  supply  the 
incisor  teeth,  while  the  other  escapes  with  the  nerve  at  the  mental  fo- 
xamen,  and  anastomoses  with  the  inferior  labial  and  submental  biandi 
of  the  facial.  It  supplies  the  teeth  of  the  lower  jaw,  sending  small 
branches  along  the  canals  in  their  roots. 

The  Arteria  meningea  media  ascends  behind  the  temporo-maxillary 
articulation  to  the  foramen  spinosum  in  the  spinous  process  of  the 
sphenoid  bone,  and,  entering  the  cranium,  divides  into  an  anterior  and 
a  posterior  branch.  The  anterior  branch  crosses  the  great  ala  of  the 
sphenoid  to  the  groove  or  canal  in  the  anterior  inferior  angle  of  the 
parietal  bone,  and  divides  into  branches,  which  ramify  upon  ^e  extern 
nal  surface  of  the  dura  mater,  and  anastomose  with  corresponding 
branches  from  the  opposite  side.  The  posterior  branch  crosses  the  squa- 
mous portion  of  the  temporal  bone,  to  the  posterior  part  of  the  dura 
mater  and  cranium.  The  branches  of  the  arteria  meningea  media  are 
distributed  chiefly  to  the  bones  of  the  skull ;  in  the  middle  io/aesL  it 
sends  a  small  branch  tlirough  the  hiatus  Fallopii  to  the  &cial  nerve. 

The  Meningea  parva  is  a  small  branch  which  ascends  to  the  foramen 
ovale,  and  passes  into  the  skull  to  be  distributed  to  the  Casserian  gan- 
glion and  dura  mater.  It  gives  off  a  twig  to  the  nasal  fossae  and  soft 
palate. 

The  Muscular  branches  are  distributed,  as  their  names  imply,  to  the 
five  muscles  of  the  maxillary  region ;  the  temporal  branches  (tonpo- 
rales  profiindae)  are  two  in  number. 

The  Superior  dental  artery  is  given  off  from  the  internal  maxillary. 
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just  as  that  yessel  is  about  to  make  its  turn  into  tlie  spheno-mazillarj 
fossa.  It  descends  upon  the  tuberosity  of  the  superior  maxillary  bone, 
and  sends  its  branches  through  several  small  foramina  to  supply  the 
posterior  teeth  of  the  upper  jaw,  and  the  antrum.  The  terminal 
branches  are  continued  forwards  upon  the  alveolar  process,  to  be  di»- 
tributed  to  the  gums  and  to  the  sockets  of  the  teeth. 

The  InfrororbiUd  would  appear,  from  its  size,  to  be  the  proper  con* 
tinuation  of  the  artery.  It  runs  along  the  infra-orbital  canal  with  the 
superior  maxillary  nerve,  sending  branches  into  the  orbit  and  down- 
wards  through  canals  in  the  bone,  to  supply  the  mucous  lining  of  the 
antrum  and  the  teeth  of  the  upper  jaw,  and  escapes  from  the  infrar 
orbital  foramen.  The  branch  which  supplies  the  incisor  teeth  is  the 
anterior  denial  artery ;  on  the  face  the  infraorbital  inosculates  with  the 
fricial  and  transverse  &cial  arteries. 

The  Pieryffo-palatine  is  a  small  branch  which  passes  through  the 
pterygo-palatine  canal,  and  supplies  the  upper  part  of  the  pharynx  and 
Eustachian  tube. 

The  Spheno-palaiine^  or  nasal,  enters  the  superior  meatus  of  the  nose 
through  the  spheno-palatine  foramen  in  company  with  the  nasal 
branches  of  MeckePs  ganglion,  and  divides  into  two  branches ;  one  of 
which  is  distributed  in  the  mucous  membrane  of  the  septum,  while 
the  other  supplies  the  mucous  membrane  of  the  lateral  wall  of  the 
nares,  together  with  the  sphenoid  and  ethmoid  cells. 

The  Posterior  pakUine  artery  descends  along  the  posterior  palatine 
canal,  in  company  with  the  posterior  palatine  branches  of  Meckel^s 
ganglion,  to  the  posterior  palatine  foramen ;  it  then  curves  forwards 
lying  in  a  groove  upon  the  bone,  and  is  distributed  to  the  palate. 
While  in  the  posterior  palatine  canal  it  sends  a  branch  backwards, 
through  the  small  posterior  palatine  foramen  to  supply  the  soft  palate, 
and  anteriorly  it  distributes  a  branch  to  the  anterior  palatine  canal, 
which  reaches  the  nares  and  inosculates  with  the  branches  of  the 
spheno-palatine  artery. 

The  Vidian  branch  passes  backwards  along  the  pterygoid  canal,  and 
is  distributed  to  the  sheath  of  the  Vidian  nerve,  and  to  the  Eustachian 
tube. 

INTERNAL  CAROTID  ARTERY. 

The  internal  carotid  artery  curves  slightly  outwards  from  the  bifur- 
cation of  the  common  carotid,  and  then  ascends  nearly  perpendicularly 
through  the  maxillo-pharyngeal  space*  to  the  carotid  foramen  in  the 
petrous  bone.  It  next  passes  inwards^  along  the  carotid  canal,  for- 
wards by  the  side  of  the  sella  turcica,  and  upwards  by  the  anterior 
clinoid  process,  where  it  pierces  the  dura  mater  and  divides  into  three 
terminal  branches.  The  course  of  this  artery  is  remarkable  for  the 
Unmber  of  angular  curves  which  it  forms ;  one  or  two  of  these  flexures 

*  For  the  boundaries  of  tlus  space  see  page  189* 
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919  tometimet  wen  in  the  oerrical  portion  of  the  Tetad  near  the  base 
of  the  aknil ;  and  by  the  nde  of  the  sella  toidca  it  reeemUea  the  italic 
letter  «,  placed  horizontally. 

ReUUumt. — In  conaideiation  of  its  comnections,  the  artery  is  divi- 
sible  into  a  cervical,  petrous,  cavemoos,  and  cerebral  portion.  The 
Certfioal  portion  is  in  relation  posteriorly  with  the  rectus  anticns 
major,  sympathetic  nerre,  pharyngeal  and  laryngeal  nezres  which 
cross  behind  it,  and  near  the  carotid  foramen  with  the  glosso-pharyn- 
geali  pnenmogastric  and  lingual  nenres,  and  partially  witii  the  intenial 
jngnjar  vein.  IniemaUy  it  is  in  relation  with  the  side  of  the  pharynx, 
the  tonsil,  and  the  ascending  pharyngeal  artery.  Externally  with  the 
internal  jngniar  vein,  glosso-pharyngeal,  pnemnogastric,  and  hypog^oani 
nerves;  and  m  /rimt  with  the  stylo-glossns,  and  stylo-pharyiigecis 
muscle,  glosso-pharyngeal  nerve,  and  parotid  gland. 

Phm  of  the  rekUioiu  of  the  cervieal  portion  of  the  internal  carotid 
artery. 

In  Front. 

Purotid  gland, 
Stylo-gloMus  muscle, 
Stylo-pharyngeuB  miude, 
OloMO-phuTngesl  nerve. 


IniemaUy, 

Fhaiynz, 
Tonsil, 

Ascending  pharyn- 
geal artery. 


Internal 
Carotid  Artery. 


ExternaUy. 

Jugular  vein, 
Glosso-phaiyngeal, 
Pneumogastrie, 
HypogloBsal  nerve. 


Behind, 

Superior  cervical  ganglion, 
Pneumonstric  nerve, 
Glosso-pharyngeal, 
Pharyngeal  nerve, 
Superior  laryngeai  nerve, 
Sympathetic  nerve, 
Rectus  anticus  migor. 

The  Petrous  portion  is  separated  from  the  bony  wall  of  the  carotid 
canal  by  a  lining  of  dura  mater ;  it  is  in  relation  with  the  carotid 
plexus,  and  is  covered  in  by  the  Casserian  ganglion. 

The  Ckivemous  portion  is  situated  in  the  inner  wall  of  the  cavernous 
sinus,  and  is  in  relation  by  its  outer  side  with  the  lining  membrane  of 
the  sinus,  the  sixth  nerve,  and  the  ascending  branches  of  the  carotid 
plexus.  The  third,  fourth,  and  ophthalmic  nerves  are  placed  in  the 
outer  wall  of  the  cavernous  sinus,  and  are  separated  firom  the  arteiy 
by  the  Uning  membrane  of  the  sinus. 

The  Cerebral  portion  of  the  artery  is  enclosed  in  a  sheath  of  the 
arachnoid,  and  is  in  relation  with  the  optic  nerve.  At  its  point  of 
division  it  is  situated  in  the  fissure  of  Sylvius. 


OPHTHALMIC  ARTBRT.  3U 

Braatehei. — ^The  cemcal  portion  of  the  internal  carotid  gives  off  no 
bianchcB :  from  the  other  portions  are  derived  the  following : — 

Tympanic, 
Anterior  meningeal, 
Ophthalmic, 
Anterior  cerebral. 
Middle  cerebral. 
Posterior  communicating, 
Choroidean. 

The  T^panic  is  a  small  branch  which  enters  the  tympanmn  through 
a  minute  foramen  in  the  carotid  canaL 

The  ArUerior  meningeal  is  distributed  to  the  dura  mater  and  Cas- 
serian  ganglion. 

The  OjMalnue  artery  arises  from  the  cerebral  portion  of  the  inter- 
nal carotid,  and  enters  the  orbit  through  the  foramen  opticum,  imme^ 
diately  to  the  outer  side  of  the  optic  nerve.  It  then  crosses  the  optic 
nerve  to  the  inner  wall  of  the  orbit,  and  runs  along  the  lower  border 
of  the  superior  oblique  muscle,  to  the  inner  angle  of  the  eye,  where  it 
divides  into  two  terminal  branches,  the  frontal  and  nasal 

BrofuAes, — ^The  branches  of  the  ophthalmic  artery  may  be  arranged 
into  two  groups:  first,  those  distributed  to  the  orbit  and  surrounding 
parts ;  and  secondly,  those  which  supply  the  muscles  and  globe  of  the 
eye.     They  are — 

Firsi  Group*  Second  Group, 

Lachrymal,  Muscular, 

Supra-orbital,  Anterior  ciliary, 

Posterior  ethmoidal.  Ciliary  short  and  long, 

Anterior  ethmoidal.  Centralis  retinae. 

Palpebral, 

Frontal, 

Nasal. 

The  LadiTymal  is  the  first  branch  of  the  ophthalmic  artery,  and  is 
osoally  given  off  immediately  before  that  artery  enters  the  optic  fore- 
men. It  follows  the  course  of  the  lachrymal  nerve,  along  the  upper 
border  of  the  external  rectus  muscle,  and  is  distributed  to  the  lachrymal 
gland.  The  shiall  branches  which  escape  from  the  gland  supply  the 
conjunctiva  and  upper  eyelid.  The  lachrymal  artery  gives  off  a  malar 
brcMch  which  passes  through  the  malar  bone  into  the  temporal  fossa 
and  inosculates  with  the  deep  temporal  arteries,  while  some  of  its 
blanches  become  subcutaneous  on  the  cheek  and  anastomose  with  the 
transverse  fiidaL 

The  Suprororbital  artery  follows  the  course  of  the  frontal  nerve, 
reating  on  the  levator  palpebrse  muscle ;  it  passes  through  the  suprar 
orbital  foramen  and  divides  into  a  superficial  and  deep  branch,  which 
are  distributed  to  the  muscles  and  integument  of  the  forehead  and  to 
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the  pericnuuam.    At  the  sapn-orbital  foramen  it  aends  a  branch  in* 
wards  to  the  diploe. 

The  Elknundal  arteries,  posterior  and  anterior,  pass  throngh  the 
ethmoidal  foramina,  and  are  distributed  to  the  £Edx  cerebri  and  to  the 
ethmoidal  cells  and  nasal  fossae.  The  latter  accompanies  the  nasal 
nerre. 

The  Palpebral  arteries,  nqaerior  and  inferior,  are  given  off  from  the 
ophthalmic,  near  the  inner  angle  of  the  orbit ;  they  encircle  the  eye- 
lids, forming  a  superior  and  an  inferior  arch  near  the  borders  of  the 
lids,  between  the  orbicularis  palpebrarum  and  tarsal  cartilage.  At  the 
outer  angle  of  the  eyelids  the  superior  palpebral  inosculates  with  the 
orbitar  branch  of  the  temporal  artery.  The  inferior  palpebral  arteiy 
sends  a  branch  to  the  nasal  duct 

The  Frontal  artery,  one  of  the  terminal  branches  of  the  ophthalmic, 
emerges  from  the  orbit  at  its  inner  angle,  and  ascends  along  the  mid- 
dle of  the  forehead.  It  is  distributed  to  the  integument,  muscles,and 
pericranium. 

The  NaecU  artery,  the  other  terminal  branch  of  the  ophthalmic, 
passes  out  of  the  orbit  above  the  tendo  oculi,  and  divides  into  two 
branches ;  one  of  which  inosculates  with  the  angular  artery,  while  the 
other,  the  dorsaUs  nasi,  runs  along  the  ridge  of  the  nose  and  is  distri- 
buted to  the  entire  surface  of  that  oigan.  The  nasal  artery  sends  a 
small  branch  to  the  lachrymal  sac. 

The  Muscular  branch,  usually  two  in  number,  superior  and  cs- 
fervor,  supply  the  muscles  of  the  orbit ;  and  upon  the  anterior  aspect 
of  the  globe  of  the  eye  give  off  the  anterior  ciliary  arteries,  which 
pierce  the  sclerotic  near  its  margin  of  connection  with  the  cornea,  and 
are  distributed  to  the  iris.  It  is  the  congestion  of  these  vessels  that 
gives  rise  to  the  vascular  zone  around  the  cornea  in  iritis. 

The  CiUary  arteries  are  divisible  into  three  groups,  short,  long,  and 
anterior. 

The  Short  aUary  are  very  numerous;  they  pierce  the  sclerotic 
around  the  entrance  of  the  optic  nerve,  and  supply  the  choroid  coat 
and  ciliary  processes.  The  long  aUary,  two  in  number,  pierce  the 
sclerotic  on  opposite  sides  of  the  globe  of  the  eye,  and  pass  forwards 
between  it  and  the  choroid  to  the  iris.  They  form  an  arterial  circle 
around  the  circumference  of  the  iris  by  inosculating  with  each  other, 
and  from  this  circle  branches  are  given  off  which  ramify  in  the  sub- 
stance of  the  iris,  and  form  a  second  circle  around  the  pupiL  The  os- 
terior  ciliary  are  branches  of  the  muscular  arteries ;  they  terminate  in 
the  great  arterial  circle  of  the  iris. 

The  Centralis  retina  artery  pierces  the  optic  nerve  obliquely,  and 
passes  forwards  in  the  centre  of  its  cylinder  to  the  retina,  where  it  di- 
vides into  branches,  which  ramify  in  the  inner  Uyer  of  that  membrane. 
It  supplies  the  retina,  hyaloid  membrane,  and  zonula  ciliaris ;  and,  bj 
means  of  a  branch  sent  forwards  through  the  centre  of  the  vitreous 
humour  in  a  tubular  sheath  of  the  hyaloid  membrane,  the  capsule  of 
the  lens. 


SUBCLAVIAN  ARTERY.  313 

The  Anterior  cerebral  artery  passes  forwards  in  the  great  longitudinal 
fissure  between  the  two  hemispheres  of  the  brain ;  then  curves  back- 
wards along  the  corpus  callosum  to  its  posterior  extremity.  It  giyes 
blanches  to  the  ol&ctory  and  optic  nerves,  to  the  under  siuface  of  the 
anterior  lobes,  the  third  ventricle,  the  corpus  callosum,  and  the  inner 
-si2r£Eu:e  of  the  hemispheres.  The  two  anterior  cerebral  arteries  are 
connected  soon  after  their  origin  by  a  short  anastomosing  trunk,  the 
{interior  communicatif^. 

The  Middle  cerebrcU  artery,  larger  than  the  preceding,  passes  out- 
.-waids  along  the  fissure  of*  Sylvius,  and  divides  into  three  principal 
branches,  which  supply  the  anterior  and  middle  lobes,  and  the  iskmd 
of  Reil.  Near  its  origin  it  gives  off  the  numerous  small  branches 
which  enter  the  substantia  perforata,  to  be  distributed  to  the  corpus 
striatum. 

The  Posterior  Communioatitig  artery,  very  variable  in  size,  some- 
tames  double,  and  sometimes  altogether  absent,  passes  backwards  and 
inosculates  with  the  posterior  cerebral,  a  branch  of  the  basilar  artery. 
Occasionally  it  is  so  large  as  to  take  the  place  of  the  posterior  cerebral 
artery. 

The  Choroidean  is  a  small  branch  which  is  given  off  from  the  in- 
ternal carotid,  near  the  origin  of  the  posterior  communicating  artery, 
and  passes  beneath  the  edge  of  the  middle  lobe  of  the  brain  to  enter 
the  descending  comu  of  the  lateral  ventricle.  It  is  distributed  to  the 
choroid  plexus,  and  to  the  walls  of  the  middle  comu. 


SUBCLAVIAN   ARTERV. 

The  Subclavian  artery,  on  the  right  side,  arises  from  the  arteria  in- 
nominata,  opposite  the  stemo-clavicular  articulation,  and  on  the  left, 
firom  the  arch  of  the  aorta.  The  right  is  consequently  shorter  than 
the  left,  and  is  situated  nearer  to  the  anterior  wall  of  the  chest ;  it  is 
also  somewhat  greater  in  diameter,  firom  being  a  branch  of  a  branch, 
in  place  of  a  division  from  the  main  trunk. 

The  course  of  the  subclavian  artery  is  divisible,  for  the  sake  of 
precision  and  suigical  observation,  into  three  portions.  The  first 
portions  of  the  right  and  left  arteries  differ  in  their  course  and  relations 
in  correspondence  with  their  dissimilarity  of  origin.  The  other  two 
portions  are  precisely  alike  on  both  sides. 

The  first  portion,  on  the  r^fht  side,  ascends  obliquely  outwards  to 
the  inner  border  of  the  scalenus  anticus.  On  the  le/i  side  it  ascends 
perpendicularly  to  the  inner  border  of  that  muscle.  The  second  portion 
curves  outwanis  behind  the  scalenus  anticus ;  and  the  third  portion 
passes  downwards  and  outwards  beneath  the  clavicle,  to  the  lower 
border  of  the  first  rib,  where  it  becomes  the  axillary  artery. 

Relations  4 — The  first  portion,  on  the  r^ht  side,  is  in  relation  m/ronl 
with  the  internal  jugular  and  subclavian  vein  at  their  point  of 
junction,  and  is  crossed  by  the  pneumogastric  nerve,  cardiac  nerves. 
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and  phienic  nerve.  Bekhd  and  beneath  it  is  invested  by  the  pleiua, 
is  CTMsed  by  the  right  lecuirent  laryngeal  nerve  and  yertebral  vein, 
and  is  in  relation  with  the  transverse  process  of  the  seventh  cervical 
vertebra.  Thejini  portiom  on  the  left  side  is  in  relation  in  front  with 
the  pleura,  the  vena  innominata,  the  pnemnogastric  and  phrenic  nerves 
(which  lie  paralldi  to  it),  and  the  left  carotid  artery.  To  its  mner 
tide  is  the  oesophagus ;  to  its  cuter  tide  the  pleura ;  and  6ei&tRd,  the 
thoracic  duct,  longus  ooUi,  and  vertebral  column. 

Pl^  of  the  rdaOoiu  of  ^<e  first  portion  of  the  Right  Subclavian  Artery. 

In  Front, 

Internal  juguhor  vdn» 
Subclavian  vein, 
Pneumogastric  nerve» 
Cardiac  nerves. 
Phrenic  nerve. 


Bight  Subclavian  Artery. 


B^^nd  and  Beneath. 

Pleura, 
Becurrent  laryngeal  nerve, 
"*'■'■■  Vertebral  vein, 

Transverse  process  of  7tii  cervical  vertebra. 

Plan  of  the  relations  of  the  first  portion  of  the  L^  Subclavian 

Artery. 

In  Front. 

Pleura, 

Vena  innominata, 
Pnemnogastric  nerve. 
Phrenic  nerve. 
Left  carotid  artery. 


Inner  Side. 
OBsophagus 


Left  subclavian  artery. 


Outer  Side. 
Pleura. 


Behind. 

Thoracic  duct, 
XK>ngus  colli, 
Vertebral  column. 

The  Second  portion  is  situated  between  the  two  scaleni,  and  is  anp- 
ported  by  the  margin  of  the  first  rib.  The  scalenus  anticus  sepeiBtes 
it  from  the  subclavian  vein  and  phrenic  nerve.  Behind  it  is  in  rela- 
tion with  the  brachial  plexus. 

The  l^ird  portion  is  in  rehition,  in  front  with  the  subclavian  v«ui 


and  ndidaTiiii  miude ;  b^nnd  witli  the  bnchial  pl«XTU  and  Kalennt 

rticus ;  bdow  with  the  fint  rib ;  odiI  oion  with  the  lapn^capn- 
aiterj  and  platjamA. 

PIud  of  the  nWont  of  the  iUrd  poriim  of  the  Subclaviui  Artel?. 


w  rifht  mtnUi™  Kteri.    I.  The  • 
a.  The  tnt  portion  of  the  lubdavu 


, _, _   Tie  thyroid  K 

pmfiiDdit  cenicb,      n.  The  ppittrioT  v 
T^e  ■Bpn-K^ialH'.     IS.  The  iolemiil  □ 
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rib.  The  profimda  cervids  and  superior  intercostal  fireqnently  en- 
croach upon  the  second  portion,  and  not  un&equently  a  branch  or 
branches  may  be  found  proceeding  from  the  third  portion. 

The  primary  branches  are  five  in  number,  the  firat  three  being 
aacending,  and  the  remaining  two  descending ;  they  are  thi 


Vertebral, 

{Inferior  thyroid, 
Superficialis  cervicis. 
Profunda  cervicis, 
Superior  intercostal. 
Internal  mammary. 

The  Vertbbral  artbry  is  the  first  and  the  largest  of  the  branches 
of  the  subclavian  artery ;  it  ascends  through  the  foramina  in  the 
transverse  processes  of  all  the  cervical  vertebrae,  excepting  the  last ; 
then  winds  backwards  around  the  articulating  process  of  the  atlas; 
and,  piercing  the  dura  mater,  enters  the  skull  through  the  foramen 
magnum.  The  two  arteries  unite  at  the  lower  border  of  the  pons 
Varolii,  to  form  the  basilar  artery.  In  the  foramina  of  the  transverse 
processes  of  the  vertebrae  the  artery  lies  in  front  of  the  cervical  nerves. 

Dr.  John  Davy*  has  observed  that,  when  the  vertebral  arteries 
differ  in  size,  the  left  is  generally  the  larger:  thus  in  ninety-ei^t 
cases  he  found  the  left  vertebral  the  larger  twenty-six  times,  and  the 
right  only  eight  In  the  same  number'  of  cases  he  found  a  small  band 
stretching  across  the  cylinder  of  the  basilar  artery,  near  the  junction 
of  the  two  vertebral  arteries,  seventeen  times,  and  in  a  few  instances  a 
small  communicating  trunk  between  the  two  vertebral  arteries  previ- 
ously to  their  union.  I  have  several  times  seen  this  communicating 
branch,  and  have  a  preparation  now  before  me  in  which  it  is  ex- 
hibited. 

The  Basilar  artery,  so  named  from  its  position  at  the  base  of 
the  brain,  runs  forwards  to  the  anterior  border  of  the  pons  Varolii, 
where  it  divides  into  four  ultimate  branches,  two  to  either  side. 

Branch. — ^The  branches  of  the  vertebral  and  basilar  arteries  are 
the  following: — 

Lateral  spinal. 
Posterior  meningeal, 
Verix^al^   {  Anterior  spinal. 
Posterior  spinal. 
Inferior  cerebellar^ 

r  Transverse, 
Basilar^    \  Superior  cerebellar, 
\  Posterior  cerebral. 

•  Edinburgh  Medical  and  Surgical  Journal,  1839. 
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The  Lateral  spinal  branches  enter  the  invertebial  foramina,  and 
are  distributed  to  the  spinal  cord  and  to  its  membranes.  Where  the 
yertebral  artery  curves  around  the  articular  process  of  the  atlas,  it 
gives  off  several  muscular  branches. 

The  Posterior  meningeai  are  one  or  two  small  branches  which  enter 
the  cranium  through  tiie  foramen  magnum,  to  be  distributed  to  the 
dura  mater  of  the  cerebellar  fossae,  and  to  the  felz  cerebelli  One 
branch,  described  by  Soemmering,  passes  into  the  cranium  along  the 
first  cervical  nerve. 

The  Anterior  spimd  is  a  small  branch  which  unites  with  its  fellow  of 
the  opposite  side,  on  the  firont  of  the  medulla  oblongata.  The  artery 
formed  by  the  union  of  these  two  vessels  descends  along  the  anterior 
aspect  of  the  spinal  cord,  to  which  it  distributes  branches. 

The  Posterior  spinal  winds  around  the  medulla  oblongata  to  the  pos- 
terior aspect  of  the  cord,  and  descends  on  either  side,  communicating 
very  fireely  with  the  spinal  branches  of  the  intercostal  and  lumbar 
arteries.  Near  its  commencement  it  sends  a  branch  upwards  to  the 
fourth  ventricle. 

The  Inferior  cerebellar  arteries  wind  around  the  upper  part  of  the 
medulla  oblongata  to  the  under  surface  of  the  cerebellum,  to  which 
they  are  distributed.  They  pass  between  the  filaments  of  origin  of 
the  hypoglossal  nerve  in  their  course,  and  anastomose  with  the  supe- 
rior cerebellar  arteries. 

The  Transverse  branches  of  the  basilar  artery  supply  the  pons 
Varolii,  and  adjacent  parts  of  the  brain.  One  of  these  branches, 
larger  than  the  rest,  passes  along  the  cms  cerebelli  to  be  distributed 
to  the  anterior  border  of  the  cerebellum.  This  may  be  called  the 
middle  cerebellar  artery. 

The  Superior  cerebellar  arteries,  two  of  the  terminal  branches  of  the 
basilar,  wind  around  the  eras  cerebri  on  each  side  in  relation  with  the 
fourth  nerve,  and  are  distributed  to  the  upper  surface  of  the  cerebellum 
inosculating  with  the  inferior  cerebellar.  This  artery  gives  off  a  small 
branch  which  accompanies  the  seventh  pair  of  nerves  into  the  meatus 
auditorius  interaus. 

The  Posterior  cerebral  arteries,  the  other  two  terminal  branches  of 
the  basilar,  wind  around  the  eras  cerebri  at  each  side,  and  are  dis- 
tributed to  the  posterior  lobes  of  the  cerebram.  They  are  separated 
firom  the  superior  cerebellar  artery,  near  their  origin,  by  the  third  pair 
of  nerves,  and  are  in  close  relation  with  the  fourdi  pair  in  their  course 
around  the  crara  cerebri.  Anteriorly,  near  their  origin,  they  give  off 
a  tuft  of  smaU  vessels  which  enter  the  locus  perforatus,  and  they  re- 
ceire  the  posterior  communicating  arteries  from  the  interaal  carotid. 
They  also  send  a  branch  to  the  velum  interpositum  and  plexus  cho- 
roides. 

The  communications  established  between  the  anterior  cerebral 
arteries  in  front,  and  the  internal  carotids  and  posterior  cerebral 
arteries  behind,  by  the  communicating  arteries,  constitute  the  circle 
of  Willis,    This  remarkable  communication  at  the  base  of  the  brain  is 
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formed  by  the  anterior  commnnicatuig  bianch,  anterior  oerebiala,  and 
internal  carotid  arteries  in  front,  and  by  the  posterior  commimieating, 
posterior  cerebrals,  and  basilar  artery  behind. 


The  Thyroid  axis  is  a  short  tnink  which  divides  ahnost  immedi- 


*  The  circle  of  WiUis.  The  arteries  have  references  only  on  one  side,  on 
account  of  their  sjrmmetrical  distribution.  1.  The  vertebral  arteries.  2.  Tbe 
two  anterior  spinal  branches  uniting  to  form  a  single  vesseL    3.  One  of  the 

gosterior  spinal  arteries*  4.  The  posterior  meningeal.  6.  The  inferior  eere- 
ellar.  6.  The  basilar  artery  giving  off  its  transverse  branches  to  either  aide. 
7.  The  superior  cerebellar  artery.  8.  The  posterior  cerebral.  9.  The  posterior 
communicating  branch  of  the  internal  tearotid.  10.  like  internal  carotid  arteiy, 
shewing  the  curvatures  it  makes  within  the  skull.  11.  The  ophthalmic  artor 
divided  across.  12.  The  middle  cerebral  artery.  13.  The  anterior  cerebral 
arteries  connected  by,  14.  The  anterior  communicating  artery. 
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atel J  after  its  origin  into  four  branches,  some  of  which  are  occasionally 
branches  of  the  sabdaTian  artery  itself. 

The  Inferior  thyroid  artery  ascends  obliquely  in  a  serpentine 
coarse  behind  the  sheath  of  the  carotid  vessels,  to  the  inferior  part  of 
thyroid  gland,  to  which  it  is  distributed ;  it  sends  branches  also  to  the 
trachea,  lower  part  of  ike  larynx,  and  oesophagus.  It  is  in  relation 
with  the  middle  cervical  ganglion  of  the  sympathetic,  which  lies 
in  front  of  it. 

The  Supra-scapular  artery  (tiansversalis  humeri)  passes  ob- 
liquely outwards  behind  the  clavicle,  and  over  the  ligament  of  the 
supra-scapular  notch,  to  ike  supnirspinatus  fossa.  It  crosses  in  its 
course  the  scalenus  anticus  musde,  phrenic  nerve,  and  subclavian 
artery,  is  distributed  to  the  muscles  on  the  dorsum  of  the  scapula,  and 
inosculates  with  the  posterior  scapular,  and  beneath  the  acromion  pro- 
cess with  the  dorsal  branch  of  the  subscapular  artery.  At  the  supra- 
scapular notch  it  sends  a  large  branch  to  the  trapezius  muscle.  The 
supra-scapular  artery  is  not  unfrequently  a  branch  of  the  subclavian. 

The  Posterior  scapular  artery  (transversalis  colli)  passes 
transversely  across  the  subclavian  triangle  at  the  root  of  the  neck,  to 
the  superior  angle  of  the  scapula.  It  then  descends  along  the  posterior 
border  of  that  bone  to  its  inferior  angle,  where  it  inosculates  with  the 
subscapular  artery,  a  branch  of  the  axillary.  In  its  course  across  the 
neck  it  passes  in  front  of  the  scalenus  anticus,  and  across  the  brachial 
plexus  ;  in  the  rest  of  its  course  it  is  covered  in  by  the  trapezius,  levator 
anguli  scapulae,  rhomboidous  minor,  and  rhomboideus  major  muscles. 
Sometimes  it  passes  behind  the  scalenus  anticus,  and  between  the 
nerves,  which  constitute  the  brachial  plexus.  This  artery,  which  is 
very  irregular  in  its  origin,  proceeds  more  frequently  from  the  third 
portion  of  the  subclavian  artery  than  from  the  first 

The  posterior  scapular  gives  branches  to  the  neck,  and  opposite  the 
angle  of  the  scapula  inosculates  with  the  profunda  cervids.  It  sup- 
plies the  muscles  along  the  posterior  border  of  the  scapula,  and  estab- 
Ushes  an  important  anastomotic  communication  between  tiie  branches 
of  the  external  carotid,  subclavian,  and  axillary  arteries. 

The  SuPERPiciALis  CERvicis  ARTERY  (cervicslis  anterior)  is  a 
small  vessel,  which  ascends  upon  the  anterior  tubercles  of  the  trans- 
verse processes  of  the  cervical  vertebrae,  lying  in  the  groove  between 
the  Sbalenus  anticus  and  rectus  anticus  major.  It  is  distributed  to  the 
deep  muscles  and  glands  of  the  neck,  and  sends  branches  through  the 
intervertebral  foramina  to  supply  the  spinal  cord  and  its  membranes. 

The  Profunda  cervicis  (cervicalis  posterior)  passes  backwards 
between  the  transverse  processes  of  the  seventh  cervical  and  first  dor- 
sal vertebra,  and  then  ascends  the  back  part  of  the  neck,  between  the 
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oompleziui  and  aemi-spiiudis  colli  nnucles.  It  inosculates  above  wiUi 
the  piinceps  cervicis  of  the  occipital  artery,  and  below,  by  a  deacending 
blanch,  with  the  posterior  scapular. 

The  SuPBRiOR  INTBRC08TAL  ARTBRY  descends  behind  the  plenn 
upon  the  necks  of  the  first  two  ribs,  and  inosculates  with  the  first  aortic 
intercostal.  It  gives  off  two  branches  which  supply  the  first  two  in- 
tercostal spaces. 

The  Internal  mammary  artery  descends  by  the  side  of  the 
sternum,  resting  upon  the  costal  cartilages,  to  the  diaphragm ;  it  ikeaa. 
pierces  the  anterior  fibres  of  the  diaphragm ;  and  enters  the  sheath  of 
the  rectus,  where  it  inosculates  with  the  epigastric  artery,  a  branch  of 
the  external  iliac.  In  the  upper  part  of  its  course  it  is  crossed  by  the 
phrenic  nerve,  and  lower  down  lies  between  the  triangularis  stemi  and 
the  internal  intercostal  muscles. 

The  Branchei  of  the  internal  mammary  are, — 

Anterior  intercostal. 

Mammary, 

Comes  nervi  phrenici. 

Mediastinal, 

Pericardiac, 

Musculo-phrenic 

The  Anterior  vntercostdU  supply  the  intercostal  muscles  of  the  firont 
of  the  chest,  and  inosculate  with  the  aortic  intercostal  arteries^  £adi 
of  the  first  three  anterior  intercostals  gives  off  a  large  branch  to  the 
mammary  gland,  which  anastomoses  finely  with  the  thoracic  branches 
of  the  aziUary  artery ;  the  corresponding  branches  firom  the  r^naining 
intercostals  supply  the  integument  and  pectoralis  major  muscle.  There 
are  usually  two  anterior  intercostal  arteries  in  each  space. 

The  (hmes  nervi  phrenici  is  a  long  and  slender  branch  which  accom- 
panies the  phrenic  nerve. 

The  mediastinal  and  pericardiac  branches  are  small  vessela  distri- 
buted to  the  anterior  mediastinum,  the  thymus  gland,  and  peri- 
cardium. 

The  Musctdo-phrenic  artery  winds  along  the  attachment  of  the 
diaphragm  to  the  ribs,  supplying  that  muscle  and  sending  branches  to 
the  inferior  intercostal  spaces.  *^  The  mammary  arteries,**  says  Dr. 
Harrison,  ''are  remarkable  for  the  number  of  their  inosculations,  and 
for  the  distant  parts  of  the  arterial  system  which  they  serve  to  con- 
nect. They  anastomose  with  each  other,  and  their  inosculations,  with 
the  thoracic  aorta,  encircle  the  thorax.  On  the  parietes  of  this  cavi^ 
their  branches  connect  the  axillary  and  subclavian  arteries ;  on  the 
diaphragm  they  form  a  link  in  the  chain  of  inosculations  between  the 
subclavian  artery  and  abdominal  aorta,  and  in  the  parietes  of  the  ab'^ 
domen  they  form  an  anastomosis  most  remarkable  for  the  <^iafa^tt^f^  be- 
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tween  those  vessels  which  it  serves  to  connect ;  namely,  the  arteries 
of  the  superior  and  inferior  extremities/* 

Varieties  of  the  subdavian  Arteries, — Varieties  in  these  arteries  are 
rare ;  that  which  most  frequently  occurs  is  the  origin  of  the  right 
subclavian,  from  the  left  extremity  of  the  arch  of  the  aorta,  below  the 
left  subclavian  arteiy.  The  vessel,  in  this  case,  curves  behind  the 
cBsophagus  and  right  carotid  artery,  and  sometimes  between  the  oeso- 
phagus and  trachea,  to  the  upper  border  of  the  first  rib  on  the  right 
side  of  the  chest,  where  it  assumes  its  ordinary  course.  In  a  case* 
of  subclavian  aneurism  on  the  right  side,  above  the  clavicle,  which 
happened  during  the  summer  of  1839,  Mr.  Listen  proceeded  to  per- 
form the  operation  of  tying  the  carotid  and  subclavian  arteries  at  their 
point  of  division  from  the  innominata.  Upon  reaching  the  point  where 
the  bifurcation  should  have  existed,  he  found  that  there  was  no  sub- 
clavian artery.  With  that  admirable  self-possession  which  distinguishes 
this  eminent  suigeon  in  all  cases  of  emergency,  he  continued  his  dis- 
section more  deeply,  towards  the  vertebral  column,  and  succeeded  in 
securing  the  artery.  It  was  ascertained  after  death,  that  the  arteria 
innominata  was  extremely  short,  and  that  the  subclavian  was  given  off 
within  the  chest  from  the  posterior  aspect  of  its  trunk,  and  pursued  a 
deep  course  to  the  upper  margin  of  the  first  rib.  In  a  preparation 
which  was  shewn  to  me  in  Heidelbeig  some  years  since  by  Professor 
Tiedemann,  the  right  subclavian  artery  arose  firam  the  thoracic  aorta, 
as  low  down  as  the  fourth  dorsal  vertebra,  and  ascended  from  that 
point  to  the  border  of  the  first  rib.  Varieties  in  the  branches  of  the 
subclavian  are  not  unfrequent ;  the  most  interesting  is  the  origin  of 
the  left  vertebral,  from  the  arch  of  the  aorta,  of  which  I  possess  several 
preparations. 

AXILLARY  ARTBRY. 

The  axillary  artery  forms  a  gentle  curve  through  the  middle  of  the 
axillary  space  from  the  lower  border  of  the  first  rib  to  the  lower  border 
of  the  latissimus  dorsi,  where  it  becomes  the  brachial. 

Relations. — ^After  emerging  from  beneath  the  margin  of  the  costo- 
coiacoid  membrane,  it  is  in  relation  with  the  axillary  vein,  which  lies 
at  first  to  the  inner  side,  and  then  in  front  of  the  artery.  Near  the 
middle  of  the  axilla  it  is  embraced  by  the  two  heads  of  the  median 
nerve,  and  is  covered  in  by  the  pectoral  muscles.  Upon  the  inner  or 
Ihoracio  side  it  is  in  relation,  first,  with  the  first  intercostal  muscle  ; 
it  next  rests  upon  the  first  serration  of  the  serratus  magnus ;  and  is 
then  separated  from  the  chest  by  the  brachial  plexus  of  nerves.  By 
its  outer  or  humeral  side  it  is  at  first  separated  from  the  brachial 
plexus  by  a  triangular  cellular  interval;  it  next  rests  against  the 
tendon  of  the  subscapularis  muscle;  and  thirdly,  upon  the  coraco- 
brachialis  muscle. 

*  Hus  case  is  recorded  in  the  Lancet,  vol.  i.  1839-40,  pp.  37  and  419. 
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The  rdoHotu  of  the  asdilary  artery  may  be  thai  ammged: — 

In  Fro$d.  Inner  or  Thoraoie  Side.       Outer  cr  Humeral  Side. 

Pectoralis  major,        First  intercostal  muscle,  Pleziis  of  nerves, 

Pectoralis  minor.        First  serration  of  se>  Tendon  of    sub- 
Pectoralis  major.            ratos  magnus,  scapularis. 

Plexus  of  nerres.  Cocaco-brachialis. 

Branches, — ^The  branches  of  the  Ateillarp  artery  are  seven  in 
number: — 

Thoracica  acromialis, 
Superior  thoracic. 
Inferior  thoracic, 
Thoracica  axillaris. 
Subscapular, 
Circumflex  anterior. 
Circumflex  posterior. 

The  thoracica  acromialis  and  superior  thoracic  are  found  in  the  tri- 
angular space  above  the  pectoralis  minor.  The  inferior  thoracic  and 
thoracica  axillaris,  below  the  pectoralis  minor.  And  the  three  re- 
maining branches  below  the  lower  border  of  the  subscapularis. 

The  Thoraeica  acromiaUs  is  a  sh<n:t  trunk  which  ascends  to  the  space 
above  the  pectoralis  minor  musde,  and  divides  into  three  branches, 
thoraeicj  which  is  distributed  to  the  pectoral  muscles  and  mammary 
gland ;  acromial,  which  passes  outwards  to  the  acromion,  and  inoscu* 
lates  with  branches  of  the  supra-scapular  artery;  and  desoendinff, 
which  follows  the  interspace  between  the  deltoid  and  pectoralis  major 
muscles,  and  is  in  relation  with  the  cephalic  vein. 

The  Superior  ihorade  (short)  frequently  arises  by  a  common  trunk 
with  the  preceding ;  it  runs  along  ^e  upper  border  of  the  pectoralis 
niinori»  and  is  distributed  to  the  pectoral  muscles  and  mammary  gland, 
inosculating  with  the  intercostal  and  mammary  arteries. 

The  Ii^erior  thoracie  (long  external  mammary)  descends  along  the 
lower  border  of  the  pectoraHs  minor  to  the  side  of  the  chest.  It  is 
distributed  to  the  pectoralis  major  and  minor,  serratus  magnus,  and 
subscapularis  muscU,  to  the  asollary  glands  and  mammary  gland  ; 
inosculating  with  the  superior  thoracic,  intercostal,  and  mammary 
arteries. 

The  Thoradea  aaeUUarit  is  a  small  branch  distributed  to  the  plexus 
of  nerves  and  glands  in  the  aziUa.  It  is  frequently  derived  from  one 
of  the  other  thoracic  branches. 

The  Subtoapular  artery,  the  largest  of  the  branches  of  the  axillary, 
runs  along  the  lower  border  of  the  subscapularis  muscle,  to  the  inferior 
angle  of  file  scapula,  where  it  inosculates  with  the  posterior  scapular, 
a  branch  of  the  subclavian.  It  supplies,  in  its  course,  the  muscles  on 
the  under  surfisu»  and  inferior  border  of  the  scapula,  and  the  side  of  the 
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chest.  At  about  an  incli  and  a  half  from  the  aziUary,  it  giTes  off  a 
Ui^  fanmch,  the  donalis  aoapulte^  which  passes  backwards  through 
the  triaogular  space  bounded  by  the  teres  minor,  teres  major,  and  sca- 
pular head  of  the  triceps,  and  beneath  the  in&a-spinatus  to  the  dorsum 
of  the  scapula,  where  it  is  distributed,  inosculating  with  the  supra- 
scapular and  posterior  scapular  arteries. 

The  dreun^ex  arteries  wind  around  the  neck  of  the  humerus.  The 
anierior^  very  small,  passes  beneath  the  coraco-bracbialis  and  short 
head  of  the  biceps,  and  sends  a  branch  upwards  along  the  bicipital 
groove  to  supply  the  shoulder-joint. 

The  Posterior  dreumJUx^  of  larger  size,  passes  backwards  through 
the  quadrangular  space  bounded  by  the  teres  minor  and  major,  the 
scapular  head  of  the  triceps  and  the  humerus,  and  is  distributed  to  the 
deltoid  muscle  and  joint.  Sometimes  this  artery  is  a  branch  of  the 
superior  profunda  of  the  brachial.  It  then  ascends  behind  the  tendon 
of  the  teres  major,  and  is  distributed  to  the  deltoid  without  passing 
through  the  quadrangular  space.  The  posterior  circumflex  artery 
sends  branches  to  the  shoulder-joint. 

Varieties  of  the  aacUlary  Artery, — The  most  frequent  peculiarity 
of  this  kind  is  the  division  of  the  vessel  into  two  trunks  of  equal  size : 
a  muscular  trunk,  which  gives  off  some  of  the  ordinary  axillary 
branches  and  supplies  the  upper  arm,  and  a  continued  trunk,  which 
represents  the  brachial  artery.  The  next  most  frequent  variety  is  the 
high  division  of  the  ulnar  which  passes  down  the  arm  by  the  side  of 
the  brachial  artery,  and  superficially  to  the  muscles  proceeding  fitnn 
the  inner  condyle,  to  its  ordinary  distribution  in  the  hand.  In  this 
course  it  lies  immediately  beneath  the  deep  fiascia  of  the  fore-arm,  and 
may  be  seen  and  felt  pulsating  beneatli  the  integument.  The  high 
division  of  the  radial  from  the  axillary  is  rare.  In  one  instance,  I  saw 
the  axiUary  artery  divide  into  three  branches  of  nearly  equal  size, 
which  passed  together  down  the  arm,  and  at  the  bend  of  the  ^bow 
resolved  themselves  into  radial,  ulnar,  and  interosseous.  But  the 
most  interesting  variety,  both  in  a  physiological  and  surgical  senae,  is 
that  described  by  Dr.  Quain,  in  his  *^  Elements  of  Anatomy.**  ''  I 
found  in  the  dissecting-room,  a  few  years  ago,  a  variety  not  hi^erto 
noticed ;  it  was  at  first  taken  for  the  ordinary  h^h  division  of  the 
ulnar  artery.  The  two  vessels  descended  from  the  point  of  division  at 
the  border  of  the  axilla,  and  lay  parallel  with  one  another  in  their 
course  through  the  arm ;  but  instead  of  diverging,  as  is  usual,  at  the 
bend  of  the  elbow,  they  converged,  and  united  so  as  to  form  a  short 
trunk  which  soon  divided  again  into  the  radial  and  ulnar  arteries  in 
the  regular  way.^'  In  a  subject,  dissected  by  myself,  this  variety  ex- 
isted in  both  arms ;  and  I  have  seen  several  instances  of  a  similar 
kind. 
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The  Brachial  ariery  passes  down  the  inner  side  of  the  arm,  from 
the  lower  border  of  the  latissimus  dorsi  to  the  bend  of  the  elbow, 
where  it  divides  into  the  radial  and  ulnar  arteries. 

Jielaiions. — In  its  course  downwards,  it  rests  upon  the  coraco- 
brachialis  muscle,  internal  head  of  the  triceps,  brachialis  anticus,  and 
the  tendon  of  the  biceps.  To  its  inner  side  is  the  ulnar  nerve ;  to  the 
outer  side,  the  coraco-brachialis  and  biceps  muscles ;  in  front  it  has 
the  basilic  vein,  and  is  crossed  by  the  median  nerve.  Its  relations, 
within  its  sheath,  are  the  venae  comites. 

Plan  of  the  relaiioru  of  the  Brachial  Artery. 

In  Front. 

Basilic  vein, 
Deep  fiucia, 
Meman  nerve. 


Inner  Side. 
Ulnar  nerve. 


Brachial  Artery. 


Outer  Side. 

Coraco>brachialifl, 
Biceps. 


Behind. 

Short  head  of  triceps, 
Coraco^brachiaUs, 
Brachialis  anticus. 
Tendon  of  Biceps. 

The  bram^  of  the  brachial  artery  are,  the — 

Superior  profunda. 
Inferior  profunda, 
Anastomotica  magna. 
Muscular. 

The  Superior  profuntla  arises  opposite  the  lower  border  of  the  latis- 
simus dorsi,  and  winds  around  the  humerus,  between  the  triceps  and 
the  bone,  to  the  space  between  the  brachialis  anticus  and  supinator 
longus,  where  it  inosculates  with  the  radial  recurrent  branch.  It  ac- 
companies the  musculo-spiral  nerve.  In  its  course  it  gives  off  the  poft- 
terior  articular  artery,  which  descends  to  the  elbow-joint,  and  a  more 
superficial  branch  which  inosculates  with  the  interosseous  articular 
artery. 

The  Inferior  prof  anda  arises  from  about  the  middle  of  the  brachial 
artery,  and  descends  to  the  space  between  the  inner  condyle  and  ole* 
cranon  in  company  with  the  ulnar  nerve,  where  it  inosculates  with  the 
posterior  ulnar  recurrent. 

The  AncutomoUca  magna  is  given  off  nearly  at  right  angles  from  the 
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brachial,  at  about  two  inches  aboTc  the  joint.  It  paaiea  directly  in- 
wards, and  diyides  into  two  branches  which  inosculate  with  the  ante- 
rior and  posterior  ulnar  recurrent  arteries  and  with  the  inferior  pro- 
fimda. 

The  MuKniiar  hramehu  are  distributed  to  the  muscles  in  the  course 
of  the  artery,  yiz.  to  the  coEBoo-brachialis,  biceps,  deltoid,  brachialis 
auticuB  and  triceps. 

Varte^  of  the  hraehki  Artery. — The  most  frequent  peculiarity 
in  the  distribution  of  branches  from  this  artery  is  the  high  division  of 
the  radial,  which  arises  generally  from  about  the  upper  third  of  the 
brachial  artery,  and  descends  to  its  normal  position  at  the  bend  of  the 
elbow.  The  ulnar  artery  sometimes  arises  from  the  brachial  at  about 
two  inches  aboTe  the  elbow,  and  pursues  either  a  superficial  or  deep 
course  to  the  wrist ;  and,  in  more  than  one  instance,  I  have  seen  the 
interosseous  artery  arise  from  the  brachial  a  little  above  the  bend  of 
the  elbow.  The  two  profunda  arteries  occasionally  arise  by  a  conmion 
trunk,  or  there  may  be  two  superior  profnndie. 


RADIAL  ARTIRV. 

The  Radial  artery,  one  of  the  divisions  of  the  brachial,  appears  from 
its  direction  to  be  the  continuation  of  that  trunk.  It  runs  along  the 
radial  side  of  the  fore-arm,  from  the  bend  of  the  elbow  to  the  wrist; 
it  there  turns  around  the  base  of  the  thumb,  beneath  its  extensor 
tendons,  and  passes  between  the  two  heads  of  the  first  dorsal  in- 
terosseous muscle,  into  the  palm  of  the  hand.  It  then  crosses  the 
metacarpal  bones  to  the  uhuir  side  of  the  hand,  forming  the  deep 
palmar  arch,  and  terminates  by  inoscuhiting  with  the  superficial 
palmar  arcL 

In  the  upper  half  of  its  course,  the  radial  artery  is  situated  between 
the  supinator  longus  muscle,  by  which  it  is  overlapped  superiorly,  and 
the  pronator  radii  teres ;  in  the  lower  hal^  between  the  tendons  of 
the  supinator  longus  and  flexor  carpi  radialis.  It  rests  in  its  course 
downwards,  upon  the  supinator  bievis,  pronator  radii  teres,  radial 
origin  of  the  flexor  subUmis,  flexor  longus  pollicis,  and  pronator  qua- 
dratus;  and  is  covered  in  by  the  integument  and  Bemcub.  At  the 
wrist  it  is  sitaated  in  contact  with  the  dorsal  carpal  ligaments  and 
beneath  the  extensor  tendons  of  the  thumb ;  and,  in  the  palm  of  the 
hand,  beneath  the  flexor  tendons.  It  is  accompanied  by  vena  comites 
throughout  its  course,  and  by  its  middle  third  is  in  cbse  relation  with 
the  radial  nerve. 

profonds.  14.  The  superficialis  volae.  15.  Hie  ulnsr  siteiy.  l6.  Its  super- 
ficisl  psfansr  srdi  giving  off  difptal  branches  to  thi«e  fingen  and  a  half.  17- 
Tlie  magnapoUicia  and  radialia  mdids  arteries.  18.  The  posterior  ulnar  recur- 
rent. 19.  The  anterior  interosseoua  artery.  SO.  The  posterior  interoaseous,  as 
it  M  passing  through  the  interosseous  membrane. 
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Plan  of  the  relaHotu  of  the  Radial  Artery  m  the  Fore-arm. 

InFronL 

Deepfiuda, 
Supmator  loi^pia. 


ItmerSide. 

Pranator  ndii  teceit 
Flesor  carpi  radialii. 


Radial  artery. 


OtOerSide. 

Supinator  long^ns. 
Radial  uerre  (middle 
third  of  its  course). 


Bekind. 

Supinator  breyia, 
Pronator  radii  teres. 
Flexor  sublimis  diptorum, 
Flexor  longus  poUicis, 
Pronator  quadratus, 
Wrist-joint. 

The  BrawiheM  of  the  radial  artery  may  be  arranged  into  three  groups, 
corresponding  with  the  three  regions,  the  fore-arm,  the  wrist,  and  the 
hand ;  they  are — 


Fow-arm^ 


Wrist^ 


Hand^ 


{Recurrent  radialy 
Muscular. 

Superficialis  volae, 
Carpalis  anterior, 
Cai^»lis  posterior, 
Metacarpalis, 
Dorsales  pollicis^ 

/  Prinoeps  pollicis, 
\  Radialis  indicis, 
I  Interossese, 
V  Perforantes. 


SC^f' 


The  RBCurrent  branch  is  given  off  immediately  below  the  elbow ;  it 
ascends  in  the  space  between  the  supinator  longus  and  brachialis  anti- 
cus  to  supply  the  joint,  and  inosculateB  with  the  terminal  branches  of 
the  superior  profunda.  This  vessel  gives  off  numerous  mnscukr 
branches. 

The  Muscular  bratu^es  are  distributed  to  the  muscles  on  the  radial 
aide  of  the  fore-arm. 

The  Superficudn  voUe  is  given  off  from  the  radial  artery  while  at  the 
wrist.  It  passes  between  the  fibres  of  the  abductor  pollicis  musde, 
and  inosculates  with  the  termination  of  the  ulnar  artery,  completing 
the  superficial  palmar  arch.  This  artery  is  very  variable  in  size,  being 
sometimes  as  large  as  the  continuation  of  the  radial,  and  at  other  times 
a  mere  muscular  ramusculus,  or  entirely  wanting ;  when  of  huge  siae 
it  supplies  the  palmar  side  of  the  thumb  and  the  radial  side  of  the 
index  finger. 
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The  Carpal  biancbes  are  intended  for  the  supply  of  the  wrist,  the 
anterior  carpal  in/rontf  and  the  posterior,  the  larger  of  the  two,  be- 
hind. The  carpets  poderior  crosses  the  carpas  transversely  to  the 
ulnar  border  of  the  hand,  where  it  inosculates  with  the  posterior  car- 
pal branch  of  the  ulnar  artery.  Superiorly  it  sends  branches  which 
inosculate  with  the  termination  of  the  anterior  interosseous  artery ; 
inferiorly,  it  gives  off  posterior  interositeotts  branches^  which  anastomose 
with  the  perforating  branches  of  the  deep  palmar  arch,  and  then  run 
forward  upon  the  dorsal  interossei  muscles. 

The  Metacarpal  branch  runs  forward  on  the  second  dorsal  interos- 
seous muscle,  and  inosculates  with  the  digital  branch  of  the  superficial 
palmar  arch,  which  supplies  the  adjoining  sides  of  the  index  and  mid- 
dle fingers.  Sometimes  it  is  of  large  size,  and  the  true  continuation 
of  the  radial  artery. 

The  Doraalet  polUcis  are  two  small  branches  which  run  along  the 
sides  of  the  dorsal  aspect  of  the  thumb. 

The  Prmcqn  polticis  descends  along  the  border  of  the  metacarpal 
bone,  between  the  abductor  indicis  and  adductor  pollicis  to  the  base  of 
the  first  phalanx,  where  it  divides  into  two  branches,  which  are  dis- 
tributed to  the  two  sides  of  the  palmar  aspect  of  the  thumb. 

The  RadiaUs  indicis  is  also  situated  between  the  abductor  indicis 
the  adductor  pollicis,  and  runs  along  the  radial  side  of  the  index  finger, 
forming  its  collateral  artery.  This  vessel  is  frequently  a  branch  of 
the  princeps  pollicis. 

The  Interossea^  three  or  four  in  number,  are  branches  of  the  deep 
palmar  arch ;  they  pass  forward  upon  the  interossei  muscles  and  in- 
osculate with  the  digital  branches  of  the  superficial  arch,  opposite  the 
heads  of  the  metacarpal  bones. 

The  Peiforantes,  three  in  number,  pass  directly  backwards  between 
the  heads  of  the  dorsal  interossei  muscles,  and  inosculate  with  the 
posterior  interosseous  arteries. 

ULNAR  ARTERY. 

The  Uinar  artery,  the  other  division  of  the  brachial  artery,  crosses 
the  arm  obliquely  to  the  commencement  of  its  middle  third ;  it  then 
runs  down  the  iidnar  side  of  the  fore-arm  to  the  wrist,  crosses  the  an- 
nular ligament,  and  forms  the  superficial  palmar  arch,  which  terminates 
by  inosculating^  with  the  superficialis  volse. 

Relations, — In  the  upper  or  oblique  portion  of  its  course,  it  lies 
upon  the  brachialis  anticus  and  flexor  profundus  digitorum ;  and  is 
covered  in  by  the  superficial  layer  of  muscles  of  the  fore-arm  and  the 
median  nerve.  In  the  second  part  of  its  course,  it  is  .placed  upon  the 
flexor  profundus  and  pronator  quadratus,  lying  between  the  flexor 
carpi  ulnaris  and  flexor  sublimis  digitorum.  While  crossing  the  annu> 
lar  ligament  it  is  protected  from  injury  by  a  strong  tendinous  arch, 
thrown  over  it  firom  the  pisiform  bone ;  and  in  the  pahn  it  rests  upon 
the  tendons  of  the  flexor  sublimis,  being  covered  in  by  the  pahnaria 
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brens  mvaele  and  palmar  feicia.  It  is  accompanied  in  its  coarse  by 
the  Teoae  comites,  and  is  in  relation  with  the  nhiar  neire  fiir  the 
lower  two-thirds  of  its  extent. 

Phtn  of  the  relaiioiu  of  the  Ulnar  Artery. 

In  Front, 

Deepfuda, 

Superficial  layer  of  mxucles, 

Median  nenre. 

In  ihe  Hand. 

TrpHmniw  arch  from  the  piBifonn  bone, 

Falmaris  brevis  muade, 

Palmar  fuda. 


Inner  Side, 

Flexor  carpi  ulnaris, 
Ulnar  nerve  (lower 
two- thirds). 


Ulnar  Artery. 


Outer  Side, 

Flexor  sublimis  digi- 
torum. 


Behind. 

BrachialiB  antieiu, 

Flexor  profdndua  digitorom, 

Pronator  quadratus. 

In  the  Hand, 

Annular  ligament, 
Tendona  of  the  flexor  aublimia  dig^torum. 

The  Branches  of  the  tdnar  artery  may  be  arranged  like  those  of  the 
radial  into  three  groups : — 

(Anterior  ulnar  recurrent, 
Posterior  ulnar  recurrent, 
l^or&-arm^  \  t«*«^«^„.      J  Anterior  interosseous, 
I  Interosseous      ^  posterior  interosseous. 

V  Muscular. 

WritL       i  Carpalis  anterior, 
frngt^       (  Caipalis  posterior. 

Hand^  Digitales. 

The  Anterior  tdnar  recurrent  arises  immediately  below  the  elbow, 
and  ascends  in  front  of  the  joint  between  the  pronator  radii  teres  and 
brachialis  anticus,  where  it  inosculates  with  the  anastomotica  magna 
and  inferior  profunda.  The  two  recurrent  arteries  frequently  arise  by 
a  common  trunk. 

The  Posterior  ulnar  recurrent^  larger  than  the  preceding,  arises  im- 
mediately below  the  elbow  joint,  and  passes  backwards  beneath  the 
origins  of  the  superficial  layer  of  muscles ;  it  then  ascends  between 
the  two  heads  of  the  flexor  carpi  ulnaris,  and  beneath  the  ulnar  n^re, 
imd  inosculates  with  the  inferior  profunda  and  anastomotica  magna. 
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The  OammoH  uderossetnu  artery  »  a  short  trunk  which  arises  from 
the  ulnar,  opposite  the  bicipital  tuberosity  of  the  radius.  It  divides 
into  two  brEuiches,  the  anterior  and  posterior  interosseous  arteries. 

The  Anierior  wierotMow  passes  down  the  fore-arm  upon  the  inter* 
osseous  membrane,  between  tiie  flexor  profundus  digitorum  and  flexor 
longns  poUicis,  and,  behind  the  pronator  quadratus  it  pierces  that 
membrane  and  descends  to  the  back  of  the  wrist,  where  it  inosculates 
with  the  posterior  carpel  branches  of  tile  radial  and  ulnar.  It  is 
retained  in  connection  with  the  interosseous  membrane  by  means  of  a 
thin  aponeurotic  uch. 

The  anterior  interosseous  artery  sends  a  branch  to  the  median 
nerve,  which  it  accompanies  into  the  hand.  The  median  artery  is 
sometimes  of  large  size,  and  occasionally  takes  the  place  of  the  supeifi- 
cial  palmar  arch. 

The  Posterior  interosaeous  artery  passes  backwards  through  an 
opening  between  the  upper  part  of  the  interosseous  membrane  and  the 
oblique  ligament,  and  is  distributed  to  the  muscles  on  the  posterior 
aspect  of  the  fore-arm.  It  gives  off  a  recurrent  branch,  which  retiims 
upon  the  elbow  between  the  anconeus,  extensor  carpi  ulnaris  and 
supinator  brevis  muscles,  and  anastomoses  with  the  posterior  tehninal 
branches  of  the  superior  profunda. 

The  Muscular  branches  supply  the  muscles  situated  along  the  ulnar 
border  of  the  fore-arm. 

The  Carpal  brandies,  atderior  and  posterior,  are  distribtited  to  the 
anterior  and  posterior  aspects  of  the  wrist-joint,  whete  they' inosculate 
with  corresponding  branches  of  the  radial  artery. 

The  Digital  branches  are  given  off  from  the  superficial  palmar  arch, 
and  are  four  in  number.  The  first  and  smallest  is  distributed  to  the 
ulnar  aide  of  the  little  finger.  The  other  three  are  short  trunks,  which 
divide  between  the  heads  of  the  metacarpal  bonei,  and  form  the  collar 
tend  branch  of  the  radial  side  of  the  little  finger,  the  collateral  branches 
of  the  ring  and  middle  fingers,  and  the  collateral  branch  of  the  ulnar 
side  of  the  index  finger. 

The  Superficial  paintar  areh  receives  the  termination  of  the  deep 
palmar  arch  from  between  the  abductor  minimi  digiti  and  flexor  brevis 
minimi  digiti  near  their  origins,  and  terminates  by  inosculating  with 
the  snperficialis  vols  upon  the  ball  of  the  thumb.  The  communication 
between  ike  superficial  and  deep  arch  is  generally  described  as  the 
communicaiif^  bram^  of  the  ulnar  artery. 

The  mode  of  distribution  of  the  arteries  to  the  hand  is  subject  to 
frequent  variety. 

BRANCHES  OF  THE   THORACIC  AORTA. 

Bronchial, 

(Esophageal, 

Intercostal. 

The  Bronchial  arteries  are  four  in  number,  and  vary  both  in 
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size  and  origin.  They  are  distributed  to  the  bronchial  glands  and 
tabes,  and  send  branches  to  the  oesophagas,  pericardinm^  and  left 
auricle  of  the  heart.    These  are  the  nutritious  vessels  of  the  lungs. 

The  (EsoPHAOBAL  ARTERIBS  are  numerous  small  branches  ;  they 
arise  from  the  anterior  part  of  the  aorta,  are  dbtributed  to  the  oeso- 
phagus, and  establish  a  chain  of  anastomoses  along  that  tube :  the 
superior  inosculate  with  the  bronchial  arteries,  and  with  oesophageal 
branches  of  the  inferior  thyroid  arteries  ;  and  the  inferior  with  similar 
branches  of  the  phrenic  and  gastric  arteries. 

The  Intbroostal,  or  posterior  intercostal  arteries,  arise  from  the 
posterior  part  of  the  aorta  ;  they  are  nine  in  number  on  each  side,  the 
two  superior  spaces  being  supplied  by  the  superior  intercostal  artery, 
a  branch  of  the  subclavian.  The  right  intercostals  are  longer  than  the 
left,  on  account  of  the  position  of  the  aorta.  They  am^nd  somewhat 
obliquely  from  their  origin,  and  cross  the  vertebral  colunm  behind  the 
thoracic  duct,  vena  azygos  major,  and  sympathetic  nerve,  to  the  inter- 
costal spaces,  the  left  passing  beneath  the  superior  intercostal  vein,  the 
vena  azygos  minor  and  sympathetic.  In  the  intercostal  spaces,  or 
rather,  upon  the  external  intercostal  muscles,  each  artery  gives  off  a 
donal  brawskt  which  passes  back  between  the  transverse  processes  of 
the  vertebrae,  lying  internally  to  the  middle  costo-transverse  ligament, 
and  divides  into  a  spinal  branch,  which  supplies  the  spinal  cord  and 
vertebrae!,  and  a  muscular  branch  which  is  distributed  to  the  mnsdes 
and  integument  of  the  back.  The  artery  then  comes  into  relation 
with  its  vein  and  nerve,  the  former  being  above  and  the  latt«r  below, 
and  divides  into  two  branches  which  run  along  the  borders  of  conti- 
guous ribs  between  the  two  planes  of  intercostal  muscles,  and  ana- 
stomose with  the  anterior  intercostal  arteries,  branches  of  the  internal 
mammary.  The  branch  corresponding  with  the  lower  border  of  each 
rib  is  the  lai^r  of  the  two.  They  are  protected  from  pressure  daring 
the  action  of  the  intercostal  muscles,  by  little  tendinous  arches  thrown 
across  them  and  attached  by  each  extremity  to  the  bone. 

BRANCHBS  OF  THB  ABDOMINAL  AORTA* 

Phrenic, 

i  Gastric, 
Coeliac  axis .  -J  Hepatic, 

I  Splenic 
Superior  mesenteric, 
Spermatic, 
Inferior  mesenteric. 
Supra-renal, 
Renal, 
Lumbar, 
Sacra  media. 
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The  Phrbnic  arteries  are  given  off  from  the  anterior  part  of  the 
aorta  as  soon  as  that  trunk  has  passed  through  the  aortic  opening. 
Passing  obliquely  outwards  upon  the  under  sur&ce  of  the  diaphragm, 
each  artery  divides  into  two  branches,  an  irUemal  branch  which  runs 
forwards  and  inosculates  with  its  fellow  of  the  opposite  side  in  front 
of  the  oesophageal  opening  ;  and  an  external  branch  which  proceeds 
outwards  towards  the  great  circumference  of  the  muscle,  and  sends 
branches  to  the  supra-renal  capsules.  The  phrenic  arteries  inosculate 
with  branches  of  the  internal  mammary,  inferior  intercostal,  epigastric, 
oesophageal,  gastric,  hepatic,  and  supra-renal  arteries.  They  are  not 
unfrequently  derived  fimm  the  coeliac  axis,  or  from  one  of  its  divisions, 
and  sometimes  they  give  off  the  suprarrenal  arteries. 

The  C(ELiAC  AXIS  (xmX/«,  ventriculus)  is  the  first  single  trunk  given 
off  from  the  abdominal  aorta.  It  arises  opposite  the  upper  border  of 
the  first  lumbar  vertebra,  is  about  half  an  inch  in  length,  and  divides 
into  three  large  branches,  gastric,  hepatic,  and  splenic. 

Relations. — The  trunk  of  the  coeliac  axis  has  in  relation  with  it,  in 
front  the  lesser  omentum ;  on  the  r^htdde  the  right  semilunar  ganglion 
and  lobus  Spigelii  of  the  liver ;  on  the  left  side  the  left  semilunar  gan- 
glion and  cardiac  portion  of  the  stomach  ;  and  60/otc,  the  upper  border 
of  the  pancreas  and  lesser  curve  of  the  stomach.  It  is  completely 
snrroiinded  by  the  solar  plexus. 

The  Gastric  artbry  (coronaria  ventriculi),  the  smallest  of  the 
three  branches  of  the  coeliac  axis,  ascends  between  the  two  layers  of 
the  lesser  omentum  to  the  cardiac  orifice  of  the  stomach,  then  runs 
along  the  lesser  curvature  to  the  pylorus,  and  inosculates  with  the 
pyloric  branch  of  the  hepatic.  It  is  distributed  to  the  lower  extremity 
of  the  oesophagus  and  lesser  curve  of  the  stomach,  and  anastomoses 
with  the  oesophageal  arteries  and  vasa  brevia  of  the  splenic  artery. 

The  Hbpatic  artbry  curves  forwards,  and  ascends  along  the 
right  border  of  the  lesser  omentum  to  the  liver,  where  it  divides  into 
two  branches  (right  and  left),  which  enter  the  transverse  fissure,  and 
are  distributed  along  the  portal  canals  to  the  right  and  lefi  lobes.*  It 
is  in  relation  in  the  right  border  of  the  lesser  omentum,  with  the 
ductus  communis  choledochus  and  portal  vein,  and  is  surrounded  by 
the  hepatic  plexus  of  nerves  and  numerous  lymphatics.  There  are 
sometimes  two  hepatic  arteries,  in  which  case  one  is  derived  from  the 
superior  mesenteric  artery. 

The  Branches  of  the  hepatic  artery  are,  the 

Pyloric, 

Gastro-duodenalis.    i  Gastro-epiploica  dextra, 
uastro-auoaenaiis,    ^  Pancreatico-duodenalis. 

Cystic. 

*  For  the  mode  of  distribution  of  the  hepatic  arteiy  within  the  liver,  see  the 
**  Minute  Anatomy'*  of  that  organ  in  the  Chapter  on  the  Viscera. 


*  "Hie  abdomiiul  BorU  with  iti 
nunc  uii.  3.  The  gutric  uUj 
right  imd  left  heutic  bmicha. 
thv  ipleea-  0.  The  mpm-jTiul 
■rteiT,  whLeb  ii  hraHCr  than  the 
t.  Tfae  Iiuubu  utcna.  B-  Th 
■permndc  kjtericA.     1  ] .  Ilie  blfei 


A.  The  iplenic  Brterj,  paaaiu  oatmidl  «> 
uterf  dF  the  right  nfie,  J-  TJtt  ri|^t  icbaJ 
left,   punng  ootwirdi  to  the  ri^t  killlWT' 
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The  Pyloric  hmtuch  giyen  off  firom  the  hepatic  near  the  pylorus,  is 
distributed  to  the  commenoement  of  the  duodenum  and  to  the  lesser 
curve  of  the  stomach,  where  it  inosculates  with  the  gastric  artery. 

The  GoBtro-duodenalk  artery  is  a  short  but  luge  trunk,  which 
descends  behind  the  pylorus,  and  divides  into  two  branches,  the 
gastro-epiploica  dextra,  and  pancreatico-duodenalis.  Previously  to  its 
division,  it  gives  off  some  inferior  pyloric  branches  to  the  small  end  of 
the  stomach. 

The  Gattro-epiploioa  dextra  runs  along  the  great  curve  of  the 
stomach  lying  between  the  two  layers  of  the  great  omentum,  and 
inosculates  at  about  its  middle  with  the  gastro-epiploica  sinistra,  a 
branch  of  the  splenic  artery.  It  supplies  the  great  curve  of  the  sto- 
mach and  the  great  omentum  ;  hence  the  derivation  of  its  name. 

The  Pancreatico-duodenalis  curves  along  the  fixed  border  of  the 
duodenum,  partly  concealed  by  the  attachment  of  the  pancreas,  and  is 
distributed  to  the  pancreas  and  duodenum.  It  inosculates  inferiorly 
with  the  first  jejunal,  and  with  the  pancreatic  branches  of  the  superior 
mesenteric  artery. 

The  Cystic  artery,  generally  a  branch  of  the  right  hepatic,  is  of 
small  size,  and  ramifies  between  the  coats  of  the  gall  bladder,  pre- 
viously to  its  distribution  to  the  mucous  membrane. 

The  Splbnic  artery,  the  largest  of  the  three  branches  of  the 
coeliac  axis,  passes  horizontally  to  the  left  along  the  upper  border  of 
the  pancreas,  and  divides  into  five  or  six  large  branches  which  enter 
the  hilus  of  the  spleen  and  are  distributed  to  its  structure.  In  its 
course  it  is  tortuous  and  serpentine,  and  frequently  makes  a  complete 
turn  upon  itsel£  It  lies  in  a  narrow  groove  in  the  upper  border  of  the 
pancreas,  and  is  accompanied  by  the  splenic  vein,  and  by  the  splenic 
plexus  of  nerves. 

The  Branches  of  the  splenic  artery  are  the  — 

Pancreaticae  parvse, 
Pancreatica  magna, 
Vasa  brevia, 
Gastro-epiploica  sinistra. 

The  Pancreatica  parwe  are  numerous  small  branches  distributed  to 
the  pancreas,  as  the  splenic  artery  runs  along  its  upper  border.  One 
of  these,  larger  than  the  rest,  follows  the  course  of  the  pancreatic  duct, 
and  is  called  pancreatica  magna. 

The  FoMS  hrevia  are  five  or  six  branches  of  small  size  which  pass 
firom  the  extremity  of  the  splenic  artery  and  its  terminal  branches, 
between  the  layers  of  the  gastro-splenic  omentum,  to  the  great  end  of 
the  stomach,  to  which  they  are  distributed,  inosculating  with  branches 
of  the  gastric  wrtery  and  gastro-epiploica  sinistra. 

The  Gastro-epiploica  sinistra  appears  to  be  the  continuation  of  the 
splenic  artery  ;  it  passes  forwards  fix>m  left  to  right,  along  the  great 
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cnrre  of  the  stomach,  lyiog  between  the  layers  of  the  great  omratnm, 
and  inoflculates  with  the  gastro-epiploica  deztia.  It  is  distributed  to 
the  greater  curve  of  the  stomach  and  to  the  great  omentum. 


Fig.  las.* 


The  Superior  mesbntbric  ARTBRY,the  second  of  the  single  tnmks, 
and  next  in  size  to  the  coeHac  axis,  arises  from  the  aorta  immediately 
below  that  vessel,  and  behind  the  pancreas.  It  passes  forwards 
between  the  pancreas  and  transverse  duodenum,  and  descends  within 
the  layers  of  the  mesentery,  to  the  right  iliac  fossa,  where  it  terminates 

*  The  diBtribution  of  the  branches  of  the  codiac  axis.  1.  The  liver.  S.  Its 
transverse  fissure.  3.  The  gall  bladder.  4.  The  stomach.  5.  The  entrsace 
of  the  oesophagus.  6.  The  pylorus.  7*  The  duodeniun,  its  descending  por- 
tion. 8.  The  transverse  portion  of  the  duodenum.  9*  The  pancreas.  10. 
liie  spleen.  11.  The  aorta.  12.  The  coeliae  axis.  13.  The  gastric  artoj- 
14.  The  hepatic  artery.  16.  Its  pyloric  branch.  l6.  The  gasfaro-dvodenaiis. 
17.  The  gastro-epiploica  dextra.  18.  The  pancreatico-duodenalisj  inosciJsting 
with  a  branch  from  the  superior  mesenteric  artery.  19.  The  division  of  the 
hepatic  artery  into  its  right  and  left  brandies ;  the  right  ^ving  off  die  cystic 
branch.  20.  The  rolenic  artery,  traced  by  dotted  lines  bemnd  uie  stomBefa  to 
the  spleen.  21.  Tne  gastro-epiploica  sinistra,  inosculating  along  the  gieit 
curvature  of  the  stomach  with  the  gastro-epiploica  dextra.  22.  The  paocres- 
tica  magna.  23.  The  vasa  brevia  to  the  great  end  of  the  stomach,  inoscnlaling 
with  branches  of  the  gastric  artery.  24.  The  superior  mesenteric  arteiy, 
emerging  from  between  the  pancreas  and  transverse  portion  <tf  the  duodenum. 


very  much  diminithcd  in  nze.  It  ronni  a  curre  in  iti  eoune,  the  coo- 
vexity  being  directed  lowardi  the  left,  and  the  concaTity  lo  Oie  right. 
It  is  in  relation  near  it&  coraTnencemeat  with  the  portal  vein :  andisAC- 
conipBiiied  by  two  Teins,  and  the  luperiar  mesenteric  pleiui  of  Dtrre*. 
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The  ftroncftet  of  the  soperior  MeBonteric  Artery  are — 

Vasa  inteBtini  tenuis, 
Beo-colica, 
Colica  dextia, 
Colica  media. 

The  Vasa  inteslmi  tenuia  arise  from  the  convexity  of  the  snperioi 
mesenteric  artery.  They  -vary  from  fifteen  to  twenty  in  number,  and 
are  distributed  to  the  snudl  intestine  from  the  duodenom  to  the  teimi- 
nation  of  the  ileum.  In  their  course  between  the  layers  of  ike 
mesentery,  they  &rm  a  series  of  arches  by  the  inosculation  of  their 
larger  branches ;  from  these  are  developed  secondary  arches,  and  from 
the  latter  a  third  series  of  arches,  from  which  the  branches  arise  which 
are  distributed  to  the  coats  of  the  intestine.  From  the  middle 
branches  a  fourth  and  sometimes  even  a  fifth  series  of  arches  is  pro- 
duced. By  means  of  these  arches  a  direct  conununication  is  establisb- 
ed  between  all  the  branches  given  off  frY>m  the  convexity  of  the 
superior  mesenteric  artery ;  the  superior  branches  moreover  supply  the 
pancreas  and  duodenum,  and  inosculate  with  the  pancreatico-duodeDS- 
lis;  and  the  inferior  wi^  the  ileo-colica. 

The  Ileo-colic  artery  is  the  last  branch  given  off  firom  the  concavity 
of  the  superior  mesenteric  It  descends  to  the  right  iliac  fossa,  and 
divides  into  branches  which  communicate  and  form  arches,  from  which 
branches  are  distributed  to  the  termination  of  the  ileum,  the  cseconi, 
and  the  commencement  of  the  colon.  This  artery  inosculates  on  ^e 
one  hand  with  the  last  branches  of  the  vasa  intestini  t^iuis,  and  on  the 
other  with  the  colica  dextra. 

The  Colica  dextra  arises  from  about  the  middle  of  the  concavi^  of 
the  superior  mesenteric,  and  divides  into  branches  which  form  arches, 
and  are  distributed  to  the  ascending  colon.  Its  descending  brandies 
inosculate  with  the  ileo-colica,  and  the  ascending  with  the  colica 
media. 

The  Colioa  media  arises  from  the  upper  part  of  the  concavity  of  the 
superior  mesenteric,  and  passes  forwards  between  the  layers  of  the 
transverse  mesocolon,  where  it  forms  arches,  and  is  distributed  to  the 
transverse  colon.  It  inosculates  on  the  right  with  the  colica  dextn; 
and  on  the  left  with  the  colica  sinistra,  a  branch  of  the  inferior  myen- 
teric artery. 

The  Spermatic  arteries  are  two  small  vessels  which  arise  frcm 
the  front  of  the  aorta  below  the  superior  mesenteric ;  from  this  origin 
each  artery  passes  obliquely  outwards,  and  accompanies  the  corre- 
sponding ureter  along  the  front  of  the  psoas  muscle  to  the  border  of  the 
pelvis,  where  it  is  in  relation  with  the  external  iliac  artery.  It  is  then  di- 
rected outwards  to  the  internal  abdominal  ring,  and  follows  the  course  of 
the  spermatic  cord  along  the  spermatic  canal  and  through  the  saotmB 
to  the  testicle,  to  which  it  is  ^stributed.    The  right  spermatic  arteiy 


*  The dLatribatjDfi iind bnacha of  tbe  LnfeiiariDeKnteric  vtery'  I,  1.  Hie 
ftuperii>r  niHmteric  vtcry,  with  ita  biHDfhtA  uiil  tb(  tin^  mlHtJneB  turned 
oyer  to  tlie  r^ht  aide-  S-  The  cacum  and  appendix  csct.  3.  Tbt  aKendJn; 
rolon.  t.  TSe  UMiTtTM  eolon  nii»ed  upwirdi.  1.  The  deicending  colon, 
e.  lu  rigmaidaemre,  7.  Theieetuzn.  s.  The  botU.  D.  The  inferior  meien- 
leric  tlterj.     ID.  The  coUo  liniiDs.  inowuistinK  wilh.  t],  the  celiel  media,  a 

■uperior  hsKsmioidid  uuiT-    U.  The  pBiicieu.    lli.  Thei 
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The  spermatic  arteries  in  the  female  descend  into  the  pelvis  and  pass 
between  the  two  layers  of  the  luxMid  ligaments  of  the  utenu^  to  be 
distributed  to  the  ovaries,  Fallopian  tubes,  and  round  ligaments; 
aloDg  the  latter  they  are  continued  to  the  inguinal  canal  and  labium 
at  each  side. 

They  inosculate  with  the  uterine  arteries. 

The  Inferior  mesenteric  artery,  smaller  than  the  sopeiior, 
arises  firom  the  abdominal  aorta,  about  two  inches  below  the  origin  of 
that  vessel,  and  descends  between  the  layers  of  the  left  mesocolon,  to 
the  left  iliac  fossa,  where  it  divides  into  three  branches: 

CoHca  sinistra, 

Sigmoidese, 

Superior  hsemorrhoidal. 

The  Cdica  sinistra  is  distributed  to  the  descending  colon,  and  ascends 
to  inosculate  with  the  colica  media.  This  is  the  laigest  arterial  in- 
osulation  in  the  body. 

The  Sigmoidea  are  several  large  branches  which  are  distribnted  to 
the  sigmoid  flexure  of  the  descending  colon.  They  form  arches,  and 
inosculate  above  with  the  colica  sinistra,  and  below  with  the  superior 
hsemorrhoidal  artery. 

The  Superior  hmnorrhoiddl  artery  is  the  continuation  of  the  infi>rior 
mesenteric.  It  crosses  the  ureter  and  common  iliac  artery  of  the  left 
side,  and  descends  between  the  two  layers  of  the  meso-rectum  as  fax 
as  the  middle  of  the  rectum  to  which  it  is  distributed,  anastomosiiig 
with  the  middle  and  external  hsemorrhoidal  arteries. 

The  SuFRA-RBNAL  are  two  small  vessels  which  arise  from  the 
aorta  immediately  above  the  renal  arteries,  and  are  distributed  to  the 
suprarrenal  capsules.  They  are  sometimes  branches  of  the  phrenic  or 
of  the  renal  arteries. 

The  Renal  arteries  (emulgent)  are  two  large  trunks  given  off  from 
the  sides  of  the  aorta  immediately  below  the  superior  mesenteric  artery; 
the  right  is  longer  than  the  left  on  account  of  the  position  of  the  aorta, 
and  passes  behind  the  vena  cava  to  the  kidney  of  that  side.  The  left 
is  somewhat  higher  than  the  right.  They  divide  into  several  large 
branches  previously  to  entering  the  kidney,  and  ramify  very  minutely 
in  its  vascular  portion.  The  renal  arteries  supply  several  small  branches 
to  the  supra-renal  capsules. 

The  Lumbar  arteries  correspond  with  the  ibtercostals  in  the 
chest ;  they  are  four  or  five  in  number  on  each  side,  and  curve  around 
the  bodies  of  the  lumbar^ertebrse  beneath  the  psoas  muscles,  and  di- 
vide into  two  branches ;  one  of  which  passes  backwards  betvreen  the 
transverse  processes,  and  is  distributed  to  the  vertebrae  and  spinal  cord 


COMMON  ILIAC  ARTERIES.  341 

and  to  the  musdes  of  the  back,  whilst  the  other  takes  its  course  be- 
hind the  quadratos  lumborum  masde  and  supplies  the  abdominal 
muscles.  The  first  lumbar  artery  runs  along  the  lower  border  of  the 
last  rib,  and  the  last  along  the  crest  of  the  ilium.  In  passing  between 
the  psoas  muscles  and  the  vertebrae,  they  are  protected  by  a  series  of 
tendinous  arches,  which  defend  them  and  the  communicating  branches 
of  the  sympathetic  nerve  from  pressure  during  the  action  of  the  muscle. 

The  Sacra  media  arises  from  the  posterior  part  of  the  aorta  at  its 
bifurcation,  and  descends  along  the  middle  of  the  anterior  sur&ce  of 
the  sacmm  to  the  first  piece  of  the  coccyx  where  it  terminates  by  in- 
osculating with  the  lateral  sacral  arteries.  It  distributes  branches  to 
the  rectum  and  anterior  sacral  nerves,  and  inosculates  on  either  side 
ixrith  the  lateral  sacral  arteries. 

Varieties  in  the  Brandies  of  the  abdominal  Aorta. — The  phrenic 
arteries  are  very  rarely  both  derived  from  the  aorti.  One  or  both 
may  be  branches  of  the  coeliac  axis ;  one  may  proceed  from  the  gastric 
artery,  from  the  renal,  or  from  the  upper  lumbar  artery.  There  are 
occasionally  three  or  more  phrenic  arteries.  The  coeliac  axis  is  very 
variable  in  length,  and  gives  off  its  branches  irregularly.  There  are 
sometimes  two  or  even  three  hepatic  arteries,  one  of  which  may  be 
derived  from  the  gastric  or  even  from  the  superior  mesenteric.  The 
colica  media  is  sometimes  derived  from  the  hepatic  artery.  The 
spermatic  arteries  aie  very  variable  both  in  origin  and  number.  The 
right  spermatic  may  be  a  branch  of  the  renal  artery,  and  the  left 
a  branch  of  the  inferior  mesenteric.  The  supra-renal  arteries  may  be 
derived  from  the  phrenic  or  renal  arteries.  The  renal  arteries  present 
several  varieties  in  number ;  there  may  be  three  or  even  four  arteries 
on  one  side,  and  one  only  on  the  other.  When  there  are  several 
renal  arteries  on  one  side,  one  may  arise  from  the  common  iliac 
artery,  froih  the  front  of  the  aorta  near  its  lower  part,  or  from  the  in- 
ternal iliac. 

common  iliac  arteries. 

The  abdominal  aorta  divides  opposite  the  fourth  lumbar  vertebra 
into  the  two  common  iliac  arteries.  Sometimes  the  bifurcation  takes 
place  as  high  as  the  third,  and  occasionally  as  low  as  the  fifth  lumbar 
vertebra.  The  common  iliac  arteries  are  about  two  inches  and  a  half 
in  length ;  they  diverge  from  the  termination  of  the  aorta,  and  pass 
downwards  and  outwards  on  each  side  to  the  margin  of  the  pelvis 
opposite  the  sacro-iliac  symphysis,  where  they  divide  into  the  internal 
and  external  iliac  arteries.  In  old  persons  the  common  iliac  arteries 
are  more  or  less  dilated  and  curved  in  their  course. 

The  Right  common  Uiac  is  somewhat  longer  than  the  left,  and  forms 
a  more  obtuse  angle  with  the  termination  aof  the  aorta ;  the  angle  of 
bifurcation  is  greater  in  the  female  than  in  the  male. 

Relations. — ^The  relations  of  the  two  arteries  are  different  on  the 
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two  iid«t  of  tb<  body.  The  r^  conunoD  iluc  i>  in  relBtion  in  &imt 
witb  tbc  peritonnun,  snd  i>  croued  at  iU  btfiumtion  by  the  ureter. 
It  i>  ID  felslion  poilerioilj  wilb  the  two  commoa  iliac  Teins,  and  ei- 
tcinally  with  the  pwHi  niAgaiu.  The  ^  is  in  relation  in  firont  witli 
the  peritoneum,  and  i>  crcwed  by  the  nctnin  and  laperior  hsmorrhoi- 
dal  artery,  and  at  ita  bifiueation  by  the  meter.  It  is  in  relation  be- 
Iiind  with  tha  laft  common  iliu  vein,  and  eitemally  with  the  puai 


The  lalemal  Iliac  Artery  is  a  abort  trunk,  varying  in  length  fro 
an  inch  to  Iwo  inchea.  It  deseends  obliquely  to  a  point  opposite  tl 
upper  margin  of  the  great  ncro-iechiatic  foramen,  whfTe  it  dividea  in 
an  anterior  and  a  potterioi  tmnk. 
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RetaUons. — This  arteiy  rests  externally  upon  tbe  sacral  plexus  and 
upon  the  origin  of  the  pyriformis  muscle ;  posteriorly  it  is  in  relation 
with  the  internal  iliac  vein,  and  anteriorly  with  the  ureter. 

Brasiches, — The  branches  of  the  anterior  trunk  are  the — 

Umbilical,  Ischiatic, 

Middle  vesical.  Internal  pudic. 

Middle  hemorrhoidal. 

And  in  the  female  the  — 
Uterine,  Vaginal. 

And  of  the  posterior  trunk,  the — 

nio-lumbar.  Lateral  saoal. 

Obturator,  Gluteal. 

The  umbilioal  artery  is  the  commencement  of  the  fibrous  cord  into 
which  the  umbilical  artery  of  the  foetus  is  converted  after  birth.  In 
after  life,  the  cord  remidns  pervious  for  a  short  distance  and  constitutes 
the  umbilical  artery  of  the  adult,  from  which  the  superior  vesical  artery 
is  given  off  to  the  fundus  and  anterior  aspect  of  the  bladder.  The 
cord  may  be  traced  forwards  by  the  side  of  the  fundus  of  the  bladder 
to  near  its  apex,  whence  it  ascends  by  the  side  of  the  linea  alba  and 
orachus  to  the  umbilicus. 

The  Middle  vesical  artery  is  generally  a  branch  of  the  umbilical, 
and  sometimes  of  the  internal  iliac.  It  is  somewhat  larger  than  the 
superior  vesical,  and  is  distributed  to  the  posterior  part  of  the  body  of 
the  bladder,  the  vesiculae  seminales,  and  prostate  gland. 

The  Middle  hemorrhoidal  artery  is  as  frequently  derived  from  the 
ischiatic  or  internal  pudic  as  from  the  internal  iliac.  It  is  of  variable 
size,  and  is  distributed  to  the  rectum,  base  of  the  bladder,  vesiculae 
seminales,  and  prostate  gland ;  and  inosculates  with  the  superior  and 
external  haemorrhoidal  arteries. 

The  Ischiatic  artery  is  the  larger  of  the  two  terminal  branches 
of  the  anterior  division  of  the  internal  iliac.  It  passes  downwards 
between  the  posterior  border  of  the  levator  ani,  and  the  pyriformis, 
resting  upon  the  sacral  plexus  of  nerves  and  lying  behind  the  internal 
pudic  artery,  to  the  lower  border  of  the  great  ischiatic  notch,  where  it 
escapes  from  the  pelvis  below  the  pyriformis  muscle.  It  then  de- 
scends in  the  space  between  the  trochanter  major  and  the  tuberosity 
of  the  ischium  in  company  with  the  ischiatic  nerves,  and  divides  into 
branches. 

Its  branches  within  the  pelvis  are  hamorrhoidal  which  supply  the 
rectum  conjointly  with  the  middle  haemorrhoidal  and  sometimes  take 
the  place  of  that  artery,  and  the  inferior  vesical  which  is  distributed 
to  the  base  and  neck  of  the  bladder,  the  vesiculs  seminales,  and 
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protCate  gland.  The  bnd^hes  external  to  the  pelvis,  are  fonr  in 
nmnber,  namely,  ooccygea^infenor  gluteal,  comes  nerri  ischiatici,  and 
moscnlar  branches. 

The  Coocjfffeal  biamAi  pierces  the  great  sacro-ischiatic  ligament,  and 
is  dirtribnted  to  the  coccygens  and  levator  ani  mnsdes,  and  to  the 
intmment  around  the  anus  and  coccyx. 

llie  Inferior  plutstd  branches  supply  the  gluteus  maximus  mnsde. 

The  Comes  nervi  iadUatiei  is  a  small  but  regular  brandi,  which  ac- 
companies the  great  ischiatic  nerve  to  the  lower  part  of  the  thigh. 

The  MuacuXar  branches  supply  the  muscles  of  the  posterior  part  of 
the  hip  and  thigh,  and  inosculate  with  the  internal  and  external  cii^ 
aunflex  arteries,  with  the  obturator,  and  with  the  superior  perforating 
artery. 

The  Internal  pudic  artery,  the  other  terminal  branch  of  the 
anterior  trunk  of  the  internal  iliac,  descends  in  front  of  the  ischiatic 
artery  to  the  lower  border  of  the  great  ischiatic  foramen.  It  emeiges 
from  the  pelvis  through  the  great  sacro-ischiatic  foramen  belovr  the 
pyriformis  muscle,  crosses  the  spine  of  the  ischium,  and  re-enters  the 
pelvis  through  the  lesser  sacro-ischiatic  foramen ;  it  then  croases  the 
mtemal  obturator  muscle  to  the  ramus  of  the  ischium,  being  aituated 
at  about  an  inch  from  the  margin  of  the  tuberosity,  and  bound  down 
by  the  obturator  fruscia ;  it  next  ascends  the  ramus  of  the  ischium, 
enters  between  the  two  layers  of  the  deep  perineal  fiucia  lying  along 
the  border  of  the  ramus  of  the  os  pubis,  and  at  the  symphyaia  pierces 
the  anterior  layer  of  the  deep  perineal  fruBcia,  and  very  much  diminish- 
ed in  size  reaches  the  dorsum  of  the  penis  along  which  it  runs,  sqh 
plying  that  organ  under  the  name  of  the  dorsalis  penis. 

Branches, — ^The  branches  of  the  internal  pudic  artery  within  the 
pelvis  are  several  small  ramuscules  to  the  base  of  the  bladder,  the 
vesiculse  seminales,  and  the  prostate  gland;  and  hdemorrhoidcU  brandies 
which  supply  the  middle  of  the  rectum,  and  frequently  take  the  place 
of  the  middle  haemorrhoidal  branch  of  the  internal  ibac. 

The  brancAeSy  external  to  the  pelvis,  are  the 

External  haemorrhoidal, 
Superfidalis  perinei, 

Transversalis  perinei, 
Arteria  bulbosi, 
Arteria  corporis  cavemosi, 
Arteria  dorsalis  penis. 

The  External  hamorrhoidal  arteries  are  three  or  four  small  branches, 
given  off  by  the  internal  pudic  while  behind  the  tuberosity  of  the 
ischium.  They  are  distributed  to  the  anus,  and  to  the  muaclefl^  tl^ 
fiucia,  and  the  integument  in  the  an^  region  of  the  perineum. 

The  Superficial  perineal  artery  is  given  off  near  the  attachment  of 
the  cms  penis ;  it  pierces  the  connecting  layer  of  the  superficial  and 


M5 


la  the  tniUTanui  perinei 


deep  perineHl  &acia,  uid  runs  forvord  u 

mnHcle,  and  along  the  groove  between 

erector  penis  to  t£e  eeptum  JKroti.  upon  which  it  n 

name  of  uteria  aeptL     It  diitribnto  branchei  to  the  Krotum,  ana  » 

the  perineum  in  its  coune  forwards.    One  of  the  latter,  larger  than 

the  rest,  croeBei  the  perineum,  retting  an  the  traiutenut  perinei  muscle, 

and  is  named  the  traaneraaiia  perinei. 

The  Artery  o/the  bulb  ii  given  off  from  the  pudic  Hearty  opposite  the 
opening  for  the  tranemiuioD  of  the  nrethra;  it  pauea  almost  troni- 
verself  inwarda  betwen  the  two  layers  of  the  deep  perineal  bscia,  and 
piercea  the  anterior  layer  to  enter  die  corpus  spongioaam  at  jta  halboui 
extremity.     It  is  diatributed  to  the  eorpua  apougioaum. 

Fig.  W7,« 


the  pennmm ;  on  the  i^t  mde  the  >n|wifldal  utetin 
left  Che  deep,  1.  Tbf  ptoit,  coadBtrng  of  corpiu  flpon- 
EioHUii  ind  c«pu>  cavenujHini.  The  cru>  pmii  on  the  Irtt  uae  ii  cut 
through,  a.  The  uxderuorei  uriiiB  muKlei,  enduunE  (he  bulbom  portion 
of  the  corpus  ■ponginiuni.  3.  The  erector  fienit,  jpread  oul  upon  the  cnu 
penii   of  the  right  aide.       4.   Thr   anui,    lurroundHl   by   the   iphincttT  tni 

the  ischium.      7.  The  IcMcr  Mcro-ischislii;  ligament,  atteched  by  in   tmall 

Bei  muade.     19.  The  uioc  arlcrvon  the  left  aide  cut  off.     I  a.  The  irteiT  of 

seen  entering  the  dhiiled  citreraitj  of  the  cnu  penia,  the  artery  of  the'  corpua 
cavemnanm  i  the  othet,  the  iloTMiit  penia,  ucendi  upon  the  donum  of  the 
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The  Artery  of  the  corpus  cavtmosum  pierces  the  cms  penis,  and 
mnB  forward  in  the  interior  of  the  corpus  cavemosum,  by  the  side  of 
the  septum  pectiniforme.  It  ramifies  in  the  parenchyma  of  the  Tenons 
structure  of  the  corpus  cayemosnm. 

The  Dorsal  artery  of  the  penis  ascends  between  the  two  crora  and 
symphysis  pubis  to  the  dorsum  penis,  and  runs  forward  through  the 
suspensory  ligament  in  the  groove  of  the  corpus  cavemosom  to  the 
glans,  distributing  branches  in  its  course  to  the  body  of  the  organ  and 
to  the  integument. 

The  Internal  pudic  2Xierj  in  the  female  is  smaller  than  in  the  male; 
its  branches,  with  their  distribution,  are  in  principle  the  same.  The 
superficial  perineal  artery  supplies  the  analogue  of  the  lateral  half  of 
the  scrotum,  viz.  the  greater  labium.  The  artery  of  the  bulb  supplies 
the  meatus  urinarius,  and  the  vestibule;  the  artery  of  the  corpus 
cavemosum,  the  cavernous  body  of  the  clitoris,  and  die  arteria  do^ 
salis  clitoridis,  the  dorsum  of  that  organ. 

The  Utbrinb  and  Vaginal  arteries  of  the  female  are  derived 
either  from  the  internal  iliac,  or  fi:om  the  umbilical,  internal  pudic,  or 
ischiatic  arteries.  The  former  are  very  tortuous  in  their  course,  and 
ascend  between  the  layers  of  the  broad  ligament,  to  be  distributed  to 
the  uterus.  The  latter  ramify  upon  the  exterior  of  the  vagina,  and 
supply  its  mucous  membrane. 


Branches  of  the  posterior  trunk. 

The  Ilio-lumbar  artery  ascends  beneath  the  external  iliac  vessels 
and  psoas  muscle,  to  the  posterior  part  of  the  crest  of  the  ilium,  where 
it  divides  into  two  branches,  a  lumbar  branch  which  supplies  tlie  psoas 
and  iliacus  muscles,  and  sends  a  ramuscule  through  the  fifth  interver- 
tebral foramen  to  the  spinal  cord  and  its  membranes ;  and  an  iliac 
branch  which  passes  along  the  crest  of  the  ilium  distributing  branches 
to  the  iliacus  and  abdominal  muscles,  and  inosculating  witli  the  lumbar 
and  gluteal  arteries,  and  with  the  circumflexa  ilii. 

The  Obturator  artery  is  exceedingly  variable  in  point  of 
origin ;  it  generally  proceeds  from  the  posterior  trunk  of  the  internal 
iliac  artery,  and  passes  forwards  a  little  below  the  brim  of  the  pelvis 
to  the  upper  border  of  the  obturator  foramen.  It  there  escapes  from 
the  pelvis  through  a  tendinous  arch  formed  by  the  obturator  mem- 
brane, and  divides  into  two  branches;  an  inienml  branch  whicli  curves 
inwards  around  the  bony  margin  of  the  obturator  foramen,  between 
the  obturator  extemus  muscle  and  the  ramus  of  the  ischium,  and  distri- 
butes branches  to  the  obturator  muscles,  the  pectineus,  the  adductor 
muscles,  and  to  the  organs  of  generation,  and  inosculates  with  the  inter- 
nal circumflex  artery.  And  an  eaiemal  branch  which  pursues  its  course 
along  the  outer  margin  of  the  obturator  foramen  to  the  space  between 
the  gemellus  inferior  and  quadratus  femoris,  where  it  inosculates  with 
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the  ischiatic  artery.  In  its  coune  backwards  it  anastomoses  with  the 
internal  circumflex,  and  sends  a  branch  through  the  notch  in  the 
acetabulum  to  the  hip-joint.  Within  the  pelvis  the  obturator  artery 
gives  off  a  branch  to  the  iliacus  muscle,  and  a  small  ramuscule  which 
inosculates  with  the  epigastric  artery. 

The  Lateral  sacral  arteries  are  generally  two  in  number  on 
each  side;  superior  and  inferior.  The  guperior  passes  inwards  to 
the  first  sacral  foramen  and  is  distributed  to  the  contents  of  the  spinal 
canaJ,  irom  which  it  escapes  by  the  posterior  sacral  foramen,  and 
sapplies  the  integument  on  the  dorsum  of  the  sacrum.  The  ir^ 
rior  passes  down  by  the  side  of  the  anterior  sacral  foramina  to  the 
coccyx;  it  first  pierces  and  then  rests  upon  the  origin  of  the  pyriformis, 
and  sends  branches  into  the  sacral  canal  to  supply  the  sacial  nerves. 
Both  arteries  inosculate  with  each  other  and  wiUi  the  sacra  media. 

The  Gluteal  artery  is  the  continuation  of  the  posterior  trunk 
of  the  internal  iliac :  it  passes  backwards  between  the  lumbo-sacral 
and  first  lumbar  nerve  through  the  upper  part  of  the  great  sacro- 
ischiatic  foramen,  and  above  the  pjnriformis  muscle,  and  divides  into 
three  branches,  superficial,  deep  superior,  and  deep  inferior. 

The  Superficial  branch  is  directed  forwards,  between  the  gluteus 
maximus  and  medius,  and  divides  into  numerous  branches,  which  are 
distributed  to  the  upper  part  of  the  gluteus  maximus  and  to  the  inte- 
gument of  the  gluteal  region. 

The  Deep  superior  branch  passes  along  the  superior  curved  line  of 
the  iUum,  between  the  gluteus  medius  and  minimus  to  the  anterior 
superior  spinous  process,  where  it  inosculates  with  the  superficial  cir- 
cumflexa  ilii  and  external  circumflex  artery.  There  are  frequently 
two  arteries  which  follow  this  course. 

The  Deep  inferior  branches  are  several  large  arteries  which  cross 
the  gluteus  minimus  obliquely  to  the  trochanter  major,  where  they 
inosculate  with  branches  of  the  external  circumflex  artery,  and  send 
branches  through  the  gluteus  minimus  to  supply  the  capsule  of  the 
hip-joint. 

Varieiies  in  the  Branches  (fthe  internal  iliac. — The  most  important 
of  the  varieties  occurring  among  these  branches  is  the  origin  of  the 
dorsal  artery  of  the  penis  firam  the  internal  iliac  or  ischiatic.  The 
artery  in  this  case  passes  forwards  by  the  side  of  the  prostate  ghmd, 
and  through  the  upper  part  of  the  deep  perineal  £Gucia.  It  would  be 
endangered  in  the  operation  of  lithotomy.  The  dorsal  artery  of  the 
penis  is  sometimes  derived  fi'om  the  obturator,  and  sometimes  from 
one  of  the  external  pudic  arteries.  The  artery  of  the  bulb,  in  its 
normal  course,  passes  almost  transversely  inwards  to  the  corpus 
spongiosum.  Occasionally,  however,  it  is  so  oblique  in  its  direction  as 
to  render  its  division  in  lithotomy  unavoidable.  The  obturator  artery 
may  be  very  small  or  altogether  wanting,  its  place  being  supplied  by  a 
branch  from  the  external  iliac  or  epigastric. 
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The  external  iliac  artery  of  each  side  passes  obliqaely  downwards 
along  the  inner  border  of  the  psoas  muscle,  from  opposite  the  sacro- 
iliac symphysis  to  the  femoral  arch,  where  it  becomes  the  femoral 
artery. 

Rdaiions. — It  is  in  relation  injront  with  the  spermatic  yessek,  the 
peritoneun,  and  a  thin  layer  of  £EUM3a,  derived  from  the  iliac  fiisda, 
which  sorromids  the  artery  and  vein.  At  its  commencement  it  is 
crossed  by  the  ureter,  and  near  its  termination  by  the  crural  brsDch 
of  the  genito-crural  nerve  and  the  circumflexa  ilii  vein.  ExtermUkf  it 
lies  against  the  psoas  muscle,  from  which  it  is  separated  by  the  iUac 
&8cia;  dSLdipo^eriot^  it  is  in  relation  with  the  external  iliac  vein,  wiucfa, 
at  the  femoral  arch,  becomes  placed  to  its  inner  side.  The  artery  is 
surrounded  throughout  the  whole  of  its  course  by  lymphatic  venels 
and  glands. 

Brunches. — Besides  several  small  branches  which  supply  the  glaods 
surrounding  the  artery,  the  external  iliac  gives  off  two  branches,  the^ 

Epigastric, 
Circumflexa  ilii. 

The  Epigagtric  ariery  arises  from  the  extemid  iliac  near  Poiqpart^ 
ligament;  and  passing  forwards  between  the  peritoneum  and  transver 
salis  fascia,  ascends  obliquely  to  the  border  of  the  sheath  of  the  rectos. 
It  enters  the  sheath  near  its  lower  third,  passes  upwards  behind  the 
rectus  muscle,  to  which  it  is  distributed,  and  in  the  substance  of  that 
muscle  inosculates  near  the  ensiform  cartilage  with  the  terminatioa 
of  the  internal  mammary  artery.  It  lies  internally  to  the  internal 
abdominal  ring  and  immediately  above  the  femoral  ring,  and  is  crossed 
near  its  origin  by  the  vas  deferens  in  the  male,  and  by  the  round  liga- 
ment in  the  female. 

The  only  branches  of  the  epigastric  artery  worthy  of  distinct  notice 
are  the  CrenuuieriOf  which  accompanies  the  spermatic  cord  and  sap- 
plies  the  cremaster  muscle ;  and  the  ramusculus  which  inosculates 
with  the  obturator  artery. 

The  Epigastric  artery  forms  a  prominence  of  the  peritoneum  which 
divides  the  iliac  fossa  into  an  internal  and  an  extenial  portion ;  it  is 
from  the  former  that  direct  inguinal  hernia  issues,  and  from  the  hitter, 
oblique  inguinal  hernia. 

The  Circumflexa  Uii  arises  from  the  outer  side  of  the  external  iliac, 
nearly  opposite  the  epigastric  artery.  It  ascends  obliquely  along 
Poupart^s  ligament,  and  curving  around  the  crest  of  the  ilium  betweoi 
the  attachments  of  the  internal  oblique  and  transversalis  muscle,  inos- 
culates with  the  ilio-lumbar  and  inferior  lumbar  artery.  Opposite 
the  anterior  superior  spinous  process  of  the  ilium,  it  gives  off  a  large 
ascending  branch  which  passes  upwards  between  the  internal  obtiqiK 
and  transversalis,  and  divides  into  numerous  branches  which  su^f 
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the  abdominal  muscles,  and  inosculate  with  the  inferior  intercostal 
and  with  the  lumbar  arteries. 

Varieties  in  ike  branches  of  the  external  iliac, — ^The  epigastric  artery 
not  unfinequently  *  gi^es  off  the  obturator,  which  descends  in  contact 
-with  the  external  iliac  vein,  to  the  obturator  foramen.  In  tliis  situa- 
tion the  artery  would  lie  to  the  outer  side  of  the  femoral  ring,  and 
Tvrould  not  be  endangered  in  the  operation  for  dividing  the  stricture  of 
femoral  hernia.  But  occasionally  the  obturator  passes  along  the  free 
margin  of  Gimbemat*s  ligament  in  its  course  to  the  obturator  foramen, 
and  would  completely  encircle  the  neck  of  the  hernial  sac  ;  a  position 
in  which  it  could  scarcely  escape  the  knife  of  the  operator.  In 
a  preparation  in  my  anatomical  collection  the  branch  of  communication 
between  the  epigastric  and  obturator  arteries  is  very  much  enlaiged, 
and  takes  this  dangerous  course. 


FEMORAL   ARTERY. 

Emerging  from  beneath  Poupart^s  ligament,  the  external  iliac  artery 
enters  the  thigh  and  becomes  the  femoral.  The  femoral  artery  passes 
down  the  inner  side  of  the  thigh,  from  Poupart*s  ligament,  at  a  point 
midway  between  the  anterior  superior  spinous  process  of  the  ilium  and 
the  symphysis  pubis,  to  the  opening  in  the  adductor  magnus,  at  the 
junction  of  the  middle  with  ihe  inferior  third  of  the  thigh,  where  it 
becomes  the  popliteal  artery. 

The  femoral  artery  and  vein  are  enclosed  in  a  strong  sheath,  femo- 
ra/ or  crural  canalj  which  is  formed  for  the  greater  part  of  its  extent 
by  aponeurotic  and  areolar  tissue,  and  by  a  process  of  fascia  sent 
inwuds  from  the  fascia  lata.  Near  Poupart^s  ligament  this  sheath  is 
mnch  larger  than  the  yessels  it  contains,  and  is  continuous  with  the 
£ucia  transversalis,  and  iliac  &Bcia.  If  the  sheath  be  opened  at  this 
point,  the  artery  will  be  seen  to  be  situated  in  contact  with  the  outer 
wall  of  the  sheath.  The  vein  lies  next  the  artery,  being  separated 
£rom  it  by  a  fibrous  septum,  and  between  the  vein  and  the  inner  wall 
of  the  sheath,  and  divided  from  the  vein  by  another  thin  fibrous 
septum,  is  a  triangular  interval,  into  which  Ihe  sac  is  protruded  in 
femoral  hernia.  This  space  is  occupied  in  the  normal  state  of  the 
parts  by  loose  areolar  tissue,  and  by  lymphatic  vessels  which  pierce 
the  inner  wall  of  the  sheath  to  make  their  way  to  a  gland,  situated  in 
the  femoral  ring. 

MelaUons. — The  upper  third  of  the  femoral  artery  is  superficial, 
being  covered  only  by  the  integument,  inguinal  glands,  and  by  the 

*  The  proportion  in  which  high  division  of  the  obturator  artenr  from  the 
epigastric  occura,  is  stated  to  be  one  in  tlunee.  In  two  hundred  and  fimr  subjects 
examined  bv  Cloquet  with  a  view  to  ascertain  how  firec^uently  the  high  division 
took  place,  he  found  the  obturator,  arising  from  the  epigastric  on  both  sides  one 
huntued  and  fifty  times ;  on  one  side  twenty-eight  tmies,  and  six  times  it  arose 
firom  the  femoral  artery. 


6,  Tlie  plKUlL     7. 
be  femorvl  vtcry  foi 


I.    «.TTie  r. 


FBMO&AL   ARTERY, 


351 


superficial  and  deep  fiuciae.  The  lower  two-thirds  are  covered  by  the 
aartorius  muscle.  To  its  outer  side  the  artery  is  first  in  relation  with 
the  psoas  and  iliacns,  and  then  with  the  vastus  intemus.  Behind  it 
rests  upon  the  inner  border  of  the  psoas  muscle  ;  it  is  next  separated 
from  the  pectineus  by  the  femoral  vein,  profunda  vein  and  artery, 
and  then  lies  on  the  adductor  longus  to  its  termination :  near  the 
loTirer  border  of  the  adductor  longus,  it  is  placed  in  an  aponeurotic 
canal,  formed  by  an  arch  of  tendinous  fibres,  thrown  from  the  border 
of  the  adductor  longus  and  the  border  of  the  opening  in  the  adductor 
magnus,  to  the  side  of  the  vastus  intemus.  To  its  inner  side  it  is  in 
relation  at  its  upper  part  with  the  femoral  vein,  and  lower  down  with 
the  pectineus,  adductor  longus,  and  sartorius. 

The  immediate  relations  of  the  aitery  are  the  femoral  vein,  and 
two  saphenous  nerves.  The  vein  at  Poupart^s  ligament  lies  to  the 
inner  side  of  the  artery  ;  but  lower  down  gets  altogether  behind  it, 
and  inclines  to  its  outer  side.  The  short  saphenous  nerve  lies  to  the 
outer  side,  and  somewhat  upon  the  sheath  for  the  lower  two-thirds  of 
its  extent ;  and  the  long  saphenous  nerve  is  situated  within  the 
sheath,  and  in  front  of  the  artery  for  the  same  extent. 


Plan  of  the  HekUions  of  the  Femoral  Artery. 


Irmer  Side. 

Femoral  vein, 
Pectineiu, 
Adductor  longus, 
Sartorius. 


Front. 

Fascia  lata, 

Saphenous  nerves, 

Sartorius, 

Arch  of  the  tendinous  canal. 


Femoral  artery. 


Outer  Side. 

Psoas, 
IliacuB, 
Vastus  intemus. 


Behind. 

Psoas  muscle, 
Femoral  vein. 
Adductor  longus. 


intemus  musdea.  11.  The  adductor  magnus.  12.  The  gracilis.  13.  The  ten- 
don of  the  semi-tendinosus.  14.  The  femoral  artenr.  16.  The  superficial  cir- 
cumflexa  ilii  artery  taking  its  course  alon^  the  line  of  Poupart's  ligament,  to  the 
crest  of  the  ilium.  2.  T^e  superficial  epigastric  artenr.  16.  The  two  external 
pudic  arteries,  superficial  and  deep.  17-  The  profunda  artery,  giving  oflFlS,  its 
^eternal  curcmnflex  branch ;  and  lower  down  the  three  perforantes.  A  small 
bend  of  the  internal  circumflex  artery  (8)  is  seen  behind  the  inner  margin  of  the 
femoral,  just  below  the  deep  external  pudic  artery.  19.  The  anastomotica 
jnagaak,  descending  to  the  knee,  upon  which  it  ramifies  (6). 
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Bramcthn, — ^The  blanches  of  the  Femoral  Artery  are  the  ^ 

Sopeificial  circumflexa  ilii. 
Superficial  epigastric. 
Superficial  external  pudic. 
Deep  external  pudic, 

r  External  circumflex, 
Profunda  <  Internal  circumflex, 

[^  Three  perforating. 
Muscular, 
Anastomotica  magna. 

The  SviperjkAal  cxrcumfi/exa  Uu  artery  arises  from  the  femoral,  imme- 
diately below  Poupart*s  ligament,  pierces  the  fascia  lata,  and  passes 
obliquely  outwards  towards  the  crest  of  the  ilium.  It  supplies  the 
integument  of  the  groin,  the  superficial  fsuBcia,  and  inguinal  glands. 

The  Superficial  epigastric  arises  from  4he  femoral,  immediatdj 
below  Poupart^s  ligament,  pierces  the  &8cia  1ttt8«  and  ascends  ob- 
liquely towards  the  umbilicus  between  the  two  layers  of  superficial 
fistscia.  It  distiibutes  branches  to  the  inguinal  glands  and  int^nment, 
and  inosculates  with  branches  of  the  deep  epigastric  and  internal 
mammary  artery. 

The  Superficial  external  pudic  arises  near  the  superficial  epigas- 
tric artery  ;  it  pierces  the  fiucia  lata,  at  the  saphenous  opening,  and 
passes  transversely  inwards  crossing  the  spermatic  cord,  to  be  distri- 
buted to  the  integument  of  the  penis  and  scrotum  in  the  male,  and  to 
the  labia  in  the  female. 

The  Deep  external  pudic  arises  from  the  femoral,  a  little  lower  down 
than  the  preceding :  it  crosses  the  femoral  vein  immediately  below 
the  termination  of  the  internal  saphenous  vein,  and  piercing  the  pubic 
portion  of  the  £Eiscia  lata  passes  beneath  that  fiiscia  to  the  inner 
border  of  the  thigh,  where  it  again  pierces  the  fascia ;  having  become 
superficial,  it  is  distributed  to  the  integument  of  the  scrotum  and 
perineum. 

The  Profunda  fbmoris  arises  from  the  femoral  artery  at  two 
inches  below  Poupart^s  ligament :  it  passes  downwards  and  backwards 
and  a  little  outwards,  behind  the  adductor  longus  muscle,  pierces  the 
adductor  magnus,  and  is  distributed  to  the  flexor  muscles  on.  the  pos- 
terior part  of  the  thigh. 

Relations. — In  its  course  downwards  it  rests  successively  upon  the 
pectineus,  the  conjoined  tendon  of  the  psoas  and  iliacns,  adductor 
brevis,  and  adductor  magnus  muscles.  To  its  outer  side  the  tendinous 
insertion  of  the  vastus  intemus  muscle  intervenes  between  it  and  the 
femur ;  on  its  inner  side  it  is  in  relation  with  the  pectineus,  adductor 
brevis  and  adductor  magnus ;  and  in  front  it  is  separated  from  the  fe- 
moral artery,  above  by  the  profunda  vein  and  femoral  vein,  and  belom 
by  the  adductor  longus  muscle. 
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Plan  of  the  reUxtions  of  the  Profunda  Artery. 

In  Front, 

Profunda  vein, 
Adductor  longu*. 


Inner  Side. 

Pectineui, 
Adductor  brevis, 
Adductor  magniu. 


Profunda  artery. 


Outer  Side. 

Pknu  and  Iliacus, 
Vaatiu  intemut, 
Femiir. 


Behind. 

PectineuB, 

Tendon  of  psou  and  iliacui, 
Adductor  brevis, 
Adductor  magnus. 

Branches. — The  branches  of  the  profunda  artery  are  the  external 
circumflex,  internal  circumflex,  and  three  perforating  arteries. 

The  External  ciramjleae  artery  passes  obliquely  outwards  between 
the  divisions  of  the  cnural  nerve,  then  between  the  rectus  and  crureus 
muscle,  and  divides  into  three  branches ;  asoendmg,  which  inosculates 
with  the  terminal  branches  of  the  gluteal  artery ;  detoending^  which 
inosculates  with  the  superior  external  articular  artery;  and  middle^ 
which  continues  the  original  course  of  the  artery  around  the  thigh, 
and  anastomoses  with  branches  of  the  ischiatic,  internal  circumflex, 
and  superior  perforating  artery.  It  supplies  the  muscles  on  the  ante- 
rior and  outer  side  of  the  thigh. 

The  Internal  drcwmflex  artery  is  larger  than  the  external ;  it  winds 
around  the  inner  side  of  the  neck  of  the  femur,  passing  between  the 
pectinens  and  psoas,  and  along  the  border  of  the  external  obturator 
muscle,  to  the  space  between  the  quadratus  femoris  and  upper  border 
of  the  adductor  magnus,  where  it  anastomoses  with  the  ischiatic,  ex- 
ternal circumflex,  and  superior  perforating  artery.  It  supplies  the 
muscles  on  the  upper  and  inner  side  of  the  thigh,  anastomosing  with 
the  obturator  artery,  and  sends  a  small  branch  through  the  notch  in 
the  acetabulum  into  the  hip-joint. 

The  Superior  peirfaraixng  artery  passes  backwards  between  the  pec- 
tineus  and  adductor  brevis,  pierces  the  adductor  magnus  near  the 
femur,  and  is  distributed  to  the  posterior  muscles  of  the  thigh ;  inos- 
culating freely  with  the  circumflex  and  ischiatic  arteries,  and  with  the 
branches  of  the  middle  perforating  artery. 

The  Middle  perforaimg  artery  pierces  the  tendons  of  the  adductor 
brevis  and  magnus,  and  is  distributed  like  the  superior ;  inosculating 
with  the  superior  and  inferior  perforantes.  This  branch  frequently 
gives  off  the  nutritious  artery  of  the  femur. 

The  Inferior  •perfwaUng  artery  is  given  off  below  the  adductor 
brevis,  and  pierces  the  tendon  of  the  adductor  magnus,  supplying  it 
and  the  flexor  muscles,  and  inosculating  with  the  middle  perforating 

2  a 
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artery  above,  and  with  the  articular  branches  of  the  popliteal  below. 
It  is  through  the  medium  of  these  branches  that  the  coUatoal  circula- 
tion is  maintained  in  the  Umb  after  ligature  of  the  femoral  artery. 

The  Mtuadar  branehei  are  given  off  by  the  £emoral  artery  through- 
out the  whole  of  its  course.  They  supply  the  muscles  in  immediate 
proximity  with  the  artery,  particularly  those  of  the  anterior  aspect  of 
the  thigh.  One  of  these  branches,  larger  than  the  rest,  arises  from  the 
fismoral  immediately  below  the  origin  of  the  profunda,  and  passii^ 
outwards  between  the  rectus  and  sartorius  divides  into  branches  which 
are  distributed  to  all  the  muscles  of  the  anterior  aspect  of  the  thig^ 
This  may  be  named  the  tuperior  muscular  artery. 

The  Anastomoiioa  magna  arises  from  the  femoral  while  in  the  ten- 
dinous canal  formed  by  the  adductors  and.  vastus  intemus.  It  runs 
along  the  tendon  of  the  adductor  magnus  to  the  inner  condyle,  and 
inoBciilates  with  the  superior  internal  articular  artery:  some  of  its 
branches  are  distributed  to  the  vastus  intemus  muscle  and  to  tiie 
crureus,  and  terminate  by  anastomosing  with  the  branches  of  the  ex- 
ternal circumflex  and  superior  external  articular  artery. 

POPLITBAL  ARTERY. 

The  popliteal  artery  commences  from  the  termination  of  the  femoral 
at  the  opening  in  the  adductor  magnus  muscle,  and  passes  obliquely 
outwards  through  the  middle  of  the  popliteal  space  to  the  lower  border 
of  the  popliteus  muscle,  where  it  divides  into  the  anterior  and  posterior 
tibial  artery. 

BelaHons, —  In  its  course  downwards  it  rests  first  on  the  faavx, 
then  on  the  posterior  ligament  of  the  knee-joint,  then  on  the  feada, 
covering  the  popliteus  muscle.  Superficially  it  is  in  relation  with  the 
semi-membranosus  muscle,  next  with  a  quantity  of  fiit  which  separates 
it  from  the  deep  fascia,  and  near  its  termination  with  the  gastrocne- 
mius, plantaris,  and  soleus ;  superficial  and  external  to  it  is  the  p<^li- 
teal  vein,  and  still  more  superficial  and  external,  the  popliteal  nerre. 
By  its  inmr  side  it  is  in  relation  with  the  semi-membranoaos,  internal 
condyle  of  the  femur,  and  inner  head  of  the  gastrocnemius ;  and  by  its 
outer  side  with  the  biceps,  external  condyle  of  the  femur,  the  outer 
head  of  the  gastrocnemius,  the  plantaris  and  the  soleus. 
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Plan  of  the  relatioM  of  the  Popliteal  Artery. 
SuperfickMy. 

Semi-membranosua, 
Popliteal  nerve, 
Popliteal  vein, 
Gastrocnemius, 
Plantaris, 
Soleus. 


Inner  Side, 

Semi-membranosus, 
Internal  condyle, 
Gastrocnemitts. 


Popliteal  artery. 


Outer  Side. 

Biceps, 

External  condyle. 
Gastrocnemius, 
Plantaris, 
Soleus. 


Deeply. 

Femur, 

Ligiunentum  posticum  Winslowii, 

Popliteal  fascia. 

Branches, — The  branches  of  the  popliteal  artery  are  the 

Superior  external  articular, 
Superior  internal  articular, 
Azygos  articular, 
Inferior  external  articular. 
Inferior  internal  articular, 
Sural. 

The  Superior  articular  arteries,  eaiemal  and  interned,  wind  around 
the  femur  immediately  above  the  condyles,  to  the  front  of  the  knee- 
joint,  anastomosing  with  each  other,  with  the  external  circumflex,  the 
anastomotica  magna,  the  inferior  articular,  and  the  recurrent  of  the 
anterior  tibial.  The  external  passes  beneath  the  tendon  of  the  biceps, 
and  the  internal  through  an  arched  opening  beneath  the  tendon  of  the 
adductor  magnus.  They  supply  the  knee-joint  and  the  lower  part  of 
the  femur. 

The  Azygoa  articular  artery  pierces  the  posterior  ligament  of  the 
joint,  the  ligamentum  posticum  Winslowii,  and  supplies  the  synovial 
membrane  in  its  interior.  There  are  frequently  several  posterior  arti- 
cular arteries. 

The  Inferior  articular  arteries  wind  around  the  head  of  the  tibia 
immediately  below  the  joint,  and  anastomose  with  each  other,  the 
superior  articular  arteries,  and  the  recurrent  of  the  anterior  tibial 
The  external  passes  beneath  the  two  external  lateral  ligaments  of  the 
joint,  and  the  internal  beneath  the  internal  lateral  ligament.  They 
supply  the  knee-joint  and  the  heads  of  the  tibia  and  fibula. 

The  Sural  arteries  (sura,  the  calf)  are  two  large  muscular  branches, 
which  are  distributed  to  the  two  heads  of  the  gastrocnemius  muscle. 

ANTERIOR  TIBIAL   ARTERY. 

The  anterior  tibial  artery  passes  forwards  between  the  two  heads 
of  the  tibialis  posticus  muscle,  and  through  the  opening  in  the  upper 
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part  of  the  interosseous  membrane,  to  the  anterior  tibial  region.  It 
then  rans  down  the  anterior  aspect  of  the  leg  to  the  ankle-joint,  where 
it  becomes  the  dorsalis  pedis. 

Relations, — In  its  course  downwards  it  rests  upon  the  interosseous 
membrane  (to  which  it  is  connected  by  a  little  tendinous  arch  which  is 
thrown  across  it),  the  lower  part  of  the  tibia,  and  the  anterior  ligament 
of  the  joint.  In  the  upper  third  of  its  course  it  is  situated  between 
the  tibialis  anticus  and  extensor  longus  digitorum,  lower  down  between 
the  tibialis  anticus  and  extensor  proprius  pollicis ;  and  just  before  it 
reaches  tlie  ankle  it  is  crossed  by  the  tendon  of  the  extensor  proprius 
poUicis,  and  becomes  placed  between  that  tendon  and  the  tendons  of 
the  extensor  longus  digitorum.  Its  immediate  relations  are  the  vense 
comites  and  the  anterior  tibial  nenre,  which  latter  lies  at  first  to  its 
outer  side,  and  at  about  the  middle  of  the  leg  becomes  placed  superfici- 
ally to  the  artery. 

Plan  of  the  relations  of  the  Anterior  Tibial  Artery. 

Front. 

Deep  fascia. 
Tibialis  anticus, 
Extensor  longus  digitonim, 
Extensor  proprius  pollicis, 
Anterior  tibial  nerve. 


Inner  Side. 

Tibialis  anticus, 
Tendon   of  the 
extensor  pro- 
prius poUids. 


Anterior  tibial 
artery. 


euterSide. 

Anterior  tibial  nenre, 
Extensor  longus  digitorum, 
Extensor  proprius  pollicis, 
Tendons  of  tne  extensor 
longus  digitorum. 


Behind. 

Interosseous  membrane, 
Tibia  (lower  fourth). 
Ankle  joint. 

Branches* — The  branches  of  the  Anterior  Tibial  Artery  are  the — 

Recurrent, 
Muscular, 
External  malleolar. 
Internal  malleolar. 

The  JRecurrent  branch  passes  upwards  beneath  the  origin  of  the 
tibialis  anticus  muscle  to  the  front  of  the  knee-joint,  upon  Arhich  it 
is  distributed,  anastomosing  with  the  articular  arteries. 

The  Muscular  branches  are  very  numerous,  they  supply  the  muscles 
of  the  anterior  tibial  region. 

The  AfaUeolar  arteries  are  distributed  to  the  ankle-joint ;  the  ea- 
iemal  passing  beneath  the  tendons  of  the  extensor  longus  digitorum 

branches  of  the  popliteal.  11.  The  internal  malleolar  artery.  I7>  The  external 
malleolar  inosculating  with  the  anterior  peroneal  artery  12.  13.  The  dorsalis 
pedis  artery.  14.  The  tarsea  and  metatarsea  arteries;  the  tarsea  is  nearest  the 
ankle,  die  metatarsea  is  seen  ^ving  off  the  interosseee.  15.  The  dorsalis  hallucis 
artery.     10.  The  communicatmg  branch. 
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and  peroneuB  tertiiu,  inosculates  with  the  anterior  peroneal  artery 
and  with  the  branches  of  the  dorsalis  pedis ;  the  internal^  beneath  the 
tendons  of  the  extensor  proprius  pollicis  and  tibialis  anticus,  inosca- 
lates  with  branches  of  the  posterior  tibial  and  internal  plantar  artery. 
They  supply  branches  to  the  ankle-joint. 

The  Dorsalis  pbdis  artery  is  continued  forward  along  the  tibial 
side  of  the  dorsum  of  the  foot,  from  the  ankle  to  the  base  of  the  meta- 
tarsal bone  of  the  great  toe,  where  it  divides  into  two  branches,  the 
dorsalis  hallucii  and  communicating. 

RdatioM.^'The  dorsalis  pedis  is  situated  along  the  outer  border  of 
the  tendon  of  the  extensor  proprius  pollicis ;  on  its  fibular  side  is  tlie 
innermost  toidon  of  the  extensor  longus  digitorum,  and  near  its 
termination  it  is  crossed  by  the  inner  tendon  of  the  extensor  breris 
digitorum.  It  is  accompanied  by  venae  comites,  and  has  the  continio- 
tion  of  the  anterior  tibitd  nerve  to  its  outer  side. 

Phm  of  the  relations  of  the  Dorsalis  Pedis  Artery. 

In  Front. 

Integument, 
Deep  fiascia, 
Inner  tendon  of  the  extensor 
brevis  digitorum. 


Inner  Side, 

Tendon  of  the  ex- 
tensor proprius 
pollicis. 


Dorsalis  Pedis 
Artery. 


Outer  Side, 

Tendon  of  the  extensor 

longus  dig;itorum, 
Border  of  the  extensor 
brevis  digitomm  muscle. 


Behind. 

Bones  of  the  tarsus,  with 
their  Ugaments. 

Branches, — The  branches  of  this  artery  are  the — 

Tarsea, 

Metatarsea, — interossese, 

Dorsalis  hallucis,-;- collateral  digital. 

Communicating. 
The  Tarsea  arches  transversely  across  the  tarsus,  beneath  the  ex- 
tensor brevis  digitorum  muscle,  and  supplies  the  articulations  of  the 
tarsal  bones  and  the  outer  side  of  the  foot ;  it  anastomoses  with  ti)e 
external  malleolar,  the  peroneal  arteries,  and  the  external  plantar. 

The  Metatarsea  forms  an  arch  across  the  base  of  the  metatarsal 
bones,  and  supplies  the  outer  side  of  the  foot,  anastomosing  with  the 
tarsea  and  with  the  external  plantar  artery.  The  metatarsea  gives  off 
three  branches,  the  interossea,  which  pass  forward  upon  the  dorsal 
interossei  muscles,  and  divide  into  two  collateral  branches  for  adjoining 
toes.  At  their  commencement  these  interosseous  branches  receive  the 
posterior  perforating  arteries  from  the  plantar  arch,  and  opposite  the 
heads  of  the  metatarsal  bones  they  are  joined  by  the  anterior  perforat- 
ing branches  from  the  digital  arteries. 
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The  Donalis  halhteis  runs  forward  upon  the  6r8t  dorsal  interosse- 
ous muscle,  and  at  the  hase  of  the  first  phalanx  divides  into  two 
branches,  one  of  which  passes  inwards  beneath  the  tendon  of  the  ex- 
tensor proprius  pollicis,  and  is  distributed  to  the  inner  border  of  the 
great  toe,  while  the  other  bifurcates  for  the  supply  of  the  adjacent 
sides  of  the  great  and  second  toes. 

The  Commumcating  artery  passes  into  the  sole  of  the  foot  between 
the  two  heads  of  the  first  dorsal  interosseous  muscle,  and  inosculates 
with  the  termination  of  the  external  plantar  artery. 

Besides  the  preceding,  numerous  branches  are  distributed  to  the 
bones  and  articulations  of  the  foot,  particularly  along  the  inner  border 
of  the  latter. 

POSTERIOR  TIBIAL   ARTERY. 

The  posterior  tibial  artery  passes  obliquely  downwards  along  the 
tibial  side  of  the  leg  from  the  lower  border  of  the  popliteus  muscle  to 
the  concavity  of  the  os  calcis,  where  it  divides  into  the  internal  and 
extenud  plantar  artery. 

RdaHons. — In  its  course  downwards  it  lies  first  upon  the  tibialis 
posticus,  next  upon  the  flexor  longus  digitorum,  and  then  upon  the 
tibia ;  it  is  covered  in  by  the  intermuscular  &scia  which  separates  it 
above  from  the  soleus,  and  below  from  the  deep  fiiscia  of  the  1^  and 
the  integument.  It  is  accompanied  by  its  venae  comites,  and  by  the 
posterior  tibial  nerve,  which  latter  lies  at  first  to  its  outer  side,  then 
superficially  to  it,  and  again  to  its  outer  side. 

Plan  of  the  reUxtUms  of  the  Posterior  Tibial  Artery. 

Superficially. 

Soleut, 
Deepfinda, 


The  intennuacular  fascia. 


Inner  Side, 
Vein. 


Posterior  Tibial 
Artery. 


OtUer  Side. 

Posterior  tibial  nerve, 
Vein. 


Deeply. 

Tibialis  posticus, 
Flexor  longus  digitorum. 
Tibia. 

Branches, — ^The  branches  of  the  posterior  tibial  artery  are  the — 

Peroneal, 
-  Nutritious, 
Muscular, 
Internal  calcanean. 
Internal  plantar. 
External  plantar. 
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The  Peroneal  artery  is  given  off  firom  the  posterior  tibial  at  about 
two  inches  below  the  lower  border  of  the  popliteus  muscle;  it  is 
nearly  as  large  as  the  anterior  tibial  artery,  and  passes  obliquely  out- 
wards to  the  fibula.  It  then  runs  downwards  along  the  inner  border 
of  the  fibula  to  its  lower  third,  where  it  diyides  into  the  anterior  and 
posterior  peroneal  artery. 

Mdations. — The  peroneal  artery  rests  upon  the  tibialis  posticus 
muscle,  and  is  covered  in  by  the  soleus,  the  intermuscular  &scia,  and 
the  flexor  longus  pollicis,  having  the  fibula  to  its  outer  side. 

Plan  of  the  relations  of  the  Peroneal  Artery. 

In  Front, 

Soleus, 

Intermuscular  fascia, 
Flexor  longus  pollicis. 


Peroneal  Artery. 


Outer  Side. 
Fibula. 


Behind. 
Tibialis  posticus. 

Sranches, — ^The  branches  of  the  peroneal  artery  are  muscular  to  the 
neighbouring  muscles,  particularly  to  the  soleus,  and  the  two  terminal 
branches  anterior  and  posterior  peroneal. 

The  Anterior  peroneal  pierces  the  interosseous  membrane  at  the 
lower  third  of  the  leg,  and  is  distributed  on  the  firont  of  the  outer 
malleolus,  anastomosing  with  the  external  malleolar  and  tarsal  artery. 
This  branch  is  very  variable  in  size. 

The  Posterior  peroneal  continues  onwards  along  the  posterior  aspect 
of  the  outer  malleolus  to  the  side  of  the  os  calcis,  to  which  and  to  the 
muscles  arising  from  it,  it  distributes  external  oaloanean  branches. 
It  anastomoses  with  the  anterior  peroneal,  tarsal,  external  plantar, 
and  posterior  tibial  artery. 

The  Nutritious  artery  of  the  tibia  arises  firom  the  trunk  of  the 
tibial,  firequently  above  the  origin  of  the  peroneal,  and  proceeds  to  the 
nutritious  canal  which  it  traverses  obliquely  fix>m  below  upwards. 

The  Muscular-  hran<Aes  of  the  posterior  tibial  artery  are  distributed 
to  the  soleus  and  to  the  deep  muscles  on  the  posterior  aspect  of  the 
leg.  One  of  these  branches  is  deserving  of  notice,  a  recurrent  6ramcA, 
which  arises  from  the  posterior  tibial  above  the  origin  of  the  peroneal 

their  origin.  The  two  inferior  are  in  relation  with  the  popUteus  muscle. 
10.  Tlie  anterior  tibial  artery  passing  through  the  angular  interspace  between 
the  two  heads  of  the  tibiaUs  posticus  muscle.  11.  The  posterior  tibial  artery. 
12.  The  relative  position  of  the  tendons  and  artery  at  the  inner  ankle  from 
within  outwards,  previously  to  their  passing  beneath  the  internal  annular  liga- 
ment. 13.  The  peroneal  artery,  dividing  mto  two  branches;  the  anterior  pe- 
roneal is  seen  piercing  the  interosseous  membrane.    14.  The  posterior  peroneal. 
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artery,  [naraei  S\e  uleaa  and  i>  diRiibaled  upon  the  InQer  ude  of 
the  head  of  the  libis,  tuvutomining  witfa  the  inferior  mternal  utitular. 
Tha  Inienud  ealauieim  branches,  three  or  four  in  nnmber,  pcvceed 
ftom  the  pMterior  tibial  anety  immediateiy  before  its  division  ;  they 
tn  diiDributed  to  the  inner  ude  of  theosoilciSgto  the  integu]Tient,Biid 
to  the  muacteg  which  arise  from  ilB  inner  tabermit;,  and  tbej'  anulr)- 
moae  irith  the  eitenul  calcaneoit  bmnches,  and  with  all  the  na^- 
bonring  artcrieB. 
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border  of  the  foot  between  the  abductor  pollicis  and  flexor  breris 
digitomm  xnusdeB,  Bupplying  the  inner  border  of  the  foot  and 
great  toe. 

The  External  pfantar  artery,  mnch  larger  than  the  internal,  passes 
obliquely  outwards  between  the  first  and  second  layers  of  the  plantar 
muscles,  to  the  fifth  metatarsal  space.  It  then  turns  horizontally  in- 
wards between  the  second  and  third  layers,  to  the  first  metatarsal 
space,  where  it  inosculates  with  the  communicating  branch  from  the 
dorsdis  pedis.  The  horizontal  portion  of  the  artery  describes  a  slight 
curve,  having  the  convexity  forwards ;  this  is  the  plantar  arch. 

Branches. — The  branches  of  the  external  plantar  artery  are  the-^ 

Muscular, 

Articular, 

Digital, — anterior  perforating. 

Posterior  perforating. 

The  Muscular  branches  are  distributed  to  the  muscles  in  the  sole  of 
the  foot. 

The  Articular  brandies  supply  the  ligaments  of  the  articulations  of 
the  tarsus,  and  their  synovial  membranes. 

The  Digital  branches  are  four  in  number: — ^the  first  is  distributed  to 
the  outer  side  of  the  little  toe ;  the  three  others  pass  forwards  to  the 
cleft  between  the  toes  and  divide  into  collateral  branches,  which  sup- 
ply the  adjacent  sides  of  the  three  external  toes,  and  the  outer  side 
of  the  second.  At  the  bifurcation  of  the  toes,  a  small  branch  is  sent 
upwards  from  each  digital  artery,  to  inosculate  with  the  interosse- 
ous branches  of  the  metatarsea;  these  are  the  anterior  perforating 
arteries. 

The  Posterior  perforating  are  three  small  branches  which  pass 
upwards  between  the  heads  of  the  three  external  dorsal  interossei 
muscles  to  inosculate  with  the  arch  formed  by  the  metatarsea 
artery. 

Var^Oes  in  the  Arteries  of  the  lower  Extremity. — The  femoral 
artery  occasionally  divides  at  Poupart*s  ligament  into  two  branches, 
and  sometimes  into  three;  the  former  is  an  instance  of  the  high 
division  of  the  profunda  artery ;  and  in  a  case  of  the  latter  kind  which 
occurred  during  my  dissections,  the  branches  were  the  profunda,  the 
superficial  femoral,  and  internal  circumflex  artery.  Dr.  Quain,  in  his 
*'  Elements  of  Anatomy,"  records  an  instance  of  a  high  division  of  the 
femoral  artery,  in  which  the  two  vessels  became  again  united  in  the 
popliteal  region.  The  point  of  origin  of  the  profionda  artery  varies 
considerably  in  different  subjects,  being  sometimes  nearer  to  and  some- 
times fitrther  from  Poupart^s  ligament,  but  more  frequently  the  former. 
The  blanches  of  the  popliteal  artery  are  very  liable  to  variety  in  size ; 
and  in  all  these  cases  the  compensating  principle,  so  constant  in  the 
vascular  system,  is  strikingly  manifested.  When  the  anterior  tibial  is 
of  small  size,  the  peroneal  is  large ;  and,  in  place  of  dividing  into  two 
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tennixial  bnnclies  at  the  lower  third  of  the  leg,  descends  to  the  lower 
part  of  the  interosseoas  membrane,  and  emeiges  upon  the  front  of  the 
ankle,  to  supply  the  dorsum  of  the  foot :  or  the  posterior  tibial  and 
plantar  arteries  are  large,  and  the  external  plantar  is  continued  be- 
tween the  heads  of  the  first  dorsal  interosseous  muscle,  to  be  distri- 
buted to  the  dorsal  sm&ce  of  the  foot.  Sometimes  the  posterior  tibial 
artery  is  small  and  thread-like;  and  the  peroneal,  after  descending 
to  the  ankle,  curves  inwards  to  ihe  inner  malleolus,  and  divides  into 
the  two  plantar  arteries.  If  in  this  case  the  posterior  tibial  be  suffi- 
ciently large  to  reach  the  ankle,  it  inosculates  with  the  peroneal  pre- 
viously to  its  division.  The  internal  plantar  artery  sometimes  takes 
the  distribution  of  the  external  plantar,  which  is  short  and  diminutive, 
and  the  latter  not  unfrequently  replaces  a  deficient  dorsalis  pedis. 

The  varieties  of  art^es  are  interesting  in  the  practical  application 
of  a  knowledge  of  their  prindpal  forms  to  surgical  operations ;  in  their 
transcendental  anatomy,  as  illustrating  the  normal  distribution  in 
animals;  or  in  many  cases,  as  diverticula  permitted  by  Nature,  to 
teach  her  observers  two  important  principles:— ^rs^  in  req)ect  to 
herself  that,  however  in  her  means  she  may  indulge  in  change,  the 
end  is  never  overiooked,  and  a  limb  is  as  surely  supplied  by  a  leash  <^ 
arteries,  various  in  their  course,  as  by  those  which  we  are  pleased  to 
consider  normal  in  distribution;  and  secondly^  with  regard  to  us, 
that  we  should  ever  be  keenly  alive  to  what  is  passing  beneath  our 
observation,  and  ever  ready  in  the  most  serious  operation  to  deviate 
from  our  course  and  avoid — or  give  eyes  to  our  kmfe,  that  it  may  see 
— ^the  concealed  dangers  which  it  is  our  pride  to  be  able  to  contend 
with  and  vanquish. 

PULMONARY  ARTBRY. 

The  pulmonary  artery  arises  fix)m  the  left  side  of  the  base  of  the 
right  ventricle  in  front  of  the  origin  of  the  aorta,  and  ascends  obliquely 
to  the  under  surface  of  the  arch  of  the  aorta,  where  it  divides  into  the 
right  and  left  pulmonary  arteries.  In  its  course  upwards  and  back- 
wards it  inclines  to  the  left  side,  crossing  the  commencement  of  the 
aorta,  and  is  connected  to  the  under  sur&ce  of  the  arch  by  a  ligament- 
ous cord,  the  remains  of  the  ductus  arteriosus. 

ReUxtiom, — It  is  enclosed  for  one  half  of  its  extent  by  the  pericar- 
dium, and  receives  the  attachment  of  the  fibrous  portion  of  the  peri- 
cardium by  its  upper  portioiu  Behind,  it  rests  against  the  ascending 
aorta ;  on  either  side  is  the  appendix  of  the  corresponding  auricle  with 
a  coronary  artery ;  and  above,  the  cardiac  ganglion  and  the  remains 
of  the  ductus  arteriosus. 

The  RiglU  pulmonary  artery  passes  beneath  the  arch  and  behind 
the  asoen<Ung  aorta,  and  in  the  root  of  the  lungs  divides  into  three 
branches  for  the  three  lobes. 

The  Left  pulmonary  artery^  rather  larger  than  the  right,  passes  in 
front  of  the  descending  aorta,  to  the  root  of  the  left  lung  to  which  it 
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is  distributed.  These  arteries  divide  and  subdivide  in  the  structure 
of  the  lungs,  and  terminate  in  capillary  vessels  which  form  a  network 
around  the  bronchial  cells,  and  become  continuous  with  the  radicles 
of  the  pulmonary  veins. 

JtekUions. — In  the  root  of  the  right  lung  examined  from  above 
downwards,  the  puhnonary  artery  is  situated  between  the  bronchus, 
and  pulmonary  veins  ;  the  former  being  above,  the  latter  below ;  while 
in  the  left  lung  the  artery  is  the  highest,  next  the  bronchus,  and  then 
the  veins.  On  both  sides,  from  before  backwards,  the  artery  is  situ- 
ated between  the  veins  and  bronchi,  the  former  being  in  front,  and 
the  latter  behind. 


366 


CHAPTER  VI. 


OF  THE  VEINS. 


Ths  veins  are  the  yeBsels  which  retam  the  blood  to  the  auricles  of 
the  heart,  after  it  has  been  circulated  by  the  arteries  through  the  ts- 
rious  tissues  of  the  body.  They  are  much  thinner  in  structure  than 
the  arteries,  so  that  when  emptied  of  their  blood  they  become  flat- 
tened and  collapsed.  The  veins  of  the  systemic  circulation  convey 
the  dark-coloured  and  impure  or  venous  blood  from  the  capillary  system 
to  the  right  auricle  of  the  heart,  and  they  are  found  after  death  to  be 
more  or  less  distended  with  that  fluid.  The  veins  of  the  puhnonaiy 
circulation  resemble  the  arteries  of  the  systemic  circulation  in  contain- 
ing during  life  the  pure  or  arterial  blonod,  which  they  transmit  from 
the  capillaries  of  the  lungs  to  the  left  auricle. 

The  veins  commence  by  minute  radicles  in  the  capillaries  which  are 
everywhere  distributed  through  the  textures  of  the  body,  and  con- 
verge to  constitute  larger  and  larger  branches,  till  they  terminate  in 
the  large  trunks  which  convey  the  venous  blood  directly  to  the  heart. 
In  diameter  they  are  larger  than  the  arteries,  and  like  those  vessels 
their  combined  areae  would  constitute  an  imaginary  cone,  whereof  the 
apex  is  placed  at  the  heart,  and  the  base  at  the  surface  of  the  body. 
It  follows  from  this  arrangement,  that  the  blood  in  returning  to  the 
heart  is  passing  from  a  laiger  into  a  smaller  channel,  and  therefiare 
that  it  increases  in  rapidity  during  its  course. 

Veins  admit  of  a  tlireefold  division,  into  superficial,  deep,  and 
sinuses. 

The  Superficial  veins  return  the  blood  from  the  integument  and  su- 
perficial structures,  and  take  their  course  between  the  layers  of  the 
superficial  fascia  ;  they  then  pierce  the  deep  fascia  in  the  most  con- 
venient and  protected  situations,  and  terminate  in  the  deep  veins. 
They  are  unaccompanied  by  arteries,  and  are  the  vessels  usually  se- 
lected for  venesection. 

The  Deep  veins  are  situated  among  the  deeper  structures  of  the  body 
and  generally  in  relation  with  the  arteries  ;  in  the  limbs  they  are  en- 
closed in  the  same  sheath  with  those  vessels,  and  they  return  the 
venous  blood  from  the  capillaries  of  the  deep  tissues.  In  company 
with  all  the  smaller,  and  also  with  the  secondary  arteries,  as  the 
brachial,  radial,  and  ulnar  in  the  upper,  and  the  tibial  and  peroneal  in 
the  lower  extremity,  there  are  two  veins,  placed  one  on  each  nde  of 
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the  artery,  and  named  veiue  eomiies.  The  hirger  arteries,  as  the 
axillary,  subclavian,  carotid,  popliteal,  femoral,  &c.,  are  accompanied 
by  a  single  venous  trunk.  Smuses  differ  from  veins  in  their  structure  ; 
and  also  in  their  mode  of  distribution,  being  coniined  to  especif^organs 
and  situated  within  their  substance.  The  principal  venous  sinuses 
are  those  of  the  dura  mater,  the  diploe,  the  cancellous  structure  of 
bones,  and  the  uterus. 

The  communications  between  veins  are  even  more  frequent  than 
those  of  arteries,  and  they  take  place  betweoi  the  larger  as  well  as 
among  the  smidler  vessels  ;  the  venae  comites  communicate  with  each 
other  very  frequently  in  their  course,  by  means  of  short  transverse 
branches  which  pass  across  from  one  to  the  other.  These  communica- 
tions are  strikingly  exhibited  in  the  frequent  inosculations  of  the 
spinal  veins,  and  in  the  various  venous  plexuses,  as  the  spermatic 
plexus,  vesical  plexus,  &c.  The  office  of  these  inosculations  is  very 
apparent,  as  tending  to  obviate  the  obstructions  to  which  the  veins  are 
particularly  liable  from  the  thinness  of  their  coats,  and  from  their 
inability  to  overcome  much  impediment  by  the  force  of  their  current. 

Veins,  like  arteries,  are  composed  of  three  coats,  external  or  cellulo- 
fibrous,  middle  or  fibrous,  and  internal  or  serous.  The  external  ooai  is 
firm  and  strong,  and  resembles  that  of  arteries.  The  middle  coat 
consists  of  two  layers,  an  outer  layer  of  contractile  fibrous  tissue  dis- 
posed in  a  circuit  direction  around  the  vessel,  and  an  inner  layer  of 
organic  muscular  fibres  arranged  longitudinally.  This  latter  reson- 
bles  the  inner  layer  of  the  middle  coat  of  arteries,  but  is  somewhat 
thicker,  and  is  not  unfrequently  hypertrophied.  The  internal  coat,  as 
in  arteries,  consists  of  a  striated  or  fenestrated  layer,  and  a  layer  of 
epithelium  ;  it  is  continuous  with  the  internal  coat  of  arteries  through 
the  medium  of  the  lining  membrane  of  the  heart  on  the  one  hand, 
and  through  the  capillary  vessels  on  the  other.  The  differences  in 
Btracture,  tiberefore,  between  arteries  and  veins  relate  to  the  differ- 
ence of  thickness  of  their  component  layers,  and  to  the  absence  of  the 
elastic  coat  in  the  latter.  Moreover,  another  difference  occurs  in  the 
presence  of  valves.  The  valves  of  veins  are  composed  of  a  thia  layer 
of  fibrous  membrane,  lined  upon  its  two  surfeices  by  epithelium.  The 
segments  or  flaps  ef  the  valves  of  veins  are  semilunar  in  form  and 
arranged  in  pairs,  one  upon  either  side  of  the  vessel ;  in  some  in- 
stances there  is  but  a  single  flap,  which  has  a  spiral  direction,  and 
occasionally  there  are  three.  The  free  border  of  the  valvular  flaps  is 
concave,  and  directed  forwards,  so  that  while  the  current  of  blood  is 
permitted  to  flow  freely  towards  the  heart,  the  valves  are  distended 
and  the  current  intercepted  if  the  stream  becomes  retrograde  in  its 
course.  Upon  the  cardiac  side  of  each  valve  the  vein  is  expanded 
into  two  pouches  (sinuses),  corresponding  with  the  flaps  of  the  valves, 
which  give  to  the  distended  or  injected  vein  a  knotted  appearance. 
The  valves  are  most  numerous  in  the  veins  of  the  extremities,  particu- 
larly in  the  deeper  veins,  and  they  are  generally  absent  in  the  very 
small  veins,  and  in  the  veins  of  the  viscera,  as  in  the  portal  and  cere- 
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bml  yeins :  they  are  also  absent  in  the  large  trunks,  as  in  the  veias 
cavse,  yens  asygos,  innominatse,  and  iliac  veins. 

Sinuses  are  venous  channels,  excavated  in  the  stnicture  of  an  oigan, 
and  lined  by  the  internal  coat  of  the  veins  ;  of  this  structure  are  the 
sinuses  of  the  dura  mater,  whose  external  covering  is  the  filHous  tissue 
of  the  membrane,  and  the  internal,  the  serous  layer  of  the  veins.  The 
external  investment  of  the  sinuses  of  the  uterus  is  the  tissue  of  that 
organ ;  and  that  of  the  bones,  the  lining  membrane  of  the  cells  and 
cfmals. 

Veins,  like  arteries,  are  supplied  with  nutritious  yessels,  the  vasa 
vasomm ;  and  it  is  to  be  presumed  that  nervous  filaments  are  distri- 
buted in  their  coats. 

I  shall  describe  the  veins  according  to  the  primary  division  of  the 
body ;  taking  first,  those  of  the  head  and  neck. ;  next,  those  of  the 
upper  extremity ;  then,  those  of  the  lower  extremity  ;  and  lastly,  the 
veins  of  the  tnmk. 


VEINS  OF  THE  HEAD  AND  NECK. 

The  veins  of  the  head  and  neck  may  be  arranged  into  three  groups, 
viz.  1.  Veins  of  the  exterior  of  the  head.  2.  Veins  of  the  diploe 
and  interior  of  the  cranium.     3.  Veins  of  the  neck. 

The  veins  of  the  exterior  of  the  head  are  the — 

Facial, 

Internal  maxillary, 

Temporal, 

Temporo-maxillary, 

Posterior  auricular. 

Occipital. 

The  Facial  vein  commences  upon  the  anterior  part  of  the  skull  in  a 
venous  plexus,  formed  by  the  communications  of  the  branches  of  the 
temporal^  and  descends  along  the  middle  line  of  the  forehead,  voider 
the  name  oi/ronicU  vein,  to  the  root  of  the  nose,  where  it  is  connected 
with  its  fellow  of  the  opposite  side  by  a  conmiunicating  trunk  which 
constitutes  the  ncual  arch.  There  are  usually  two  frontal  veins 
which  conununicate  by  a  transverse  inosculation  ;  but  sometimes  the 
vein  is  single  and  bifurcates  at  the  root  of  the  nose,  into  the  two  an- 
gular veins.  From  the  nasal  arch,  the  frontal  is  continued  downwards 
by  the  side  of  the  root  of  the  nose,  under  the  name  of  the  angmliv 
vein ;  it  then  passes  beneath  the  zygomatic  muscles  and  becomes  the 
&cial  vein,  and  descends  along  the  anterior  border  of  the  masseter 
muscle,  crossing  the  body  of  the  lower  jaw,  by  the  side  of  the  &cial 
artery,  to  the  submaxillary  gland,  and  from  thence  to  the  internal 
jugular  vein  in  which  it  terminates. 

The  bramshea  which  the  fiicial  vein  receives  in  its  course  are^  the 
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iuprororbiialf  which  joins  the  frontal  vein ;  the  donal  veins  of  the  nose 
which  terminate  in  the  nasal  arch  ;  the  ophthalmic^  which  communi- 
cates with  the  angular  vein ;  the  palpebrctl  and  nasal,  which  open  into 
the  angular  vein ;  a  considerable  trunk,  the  alveolar,  which  returns 
the  blood  from  the  spheno-maxillary  fossa,  from  the  infrarorbital, 
palatine,  vidian,  and  spheno-palatine  veins,  and  joins  the  £u:ial  be- 
neath the  zygomatic  process  of  the  superior  maxillary  bone,  and  the 
veins  corresponding  with  the  branches  of  the  facial  artery. 

The  Internal  maxiUary  vein  receives  the  branches  from  the  zygo- 
matic and  pterygoid  fossae  ;  these  are  so  numerous  and  communicate  so 
fr'eely  as  to  constitute  a  pterygoid  plexus.  Passing  backwards  behind 
the  neck  of  the  lower  jaw,  the  internal  maxillary  joins  with  the 
temporal  vein,  and  the  common  trunk  resulting  from  this  union  consti- 
tutes the  temporo-maxillary  vein. 

The  Temporal  vein  commences  on  the  vertex  of  the  head  by  a  plexi- 
form  network  which  is  continuous  with  the  frontal,  the  temporal, 
auricular  and  occipital  veins.  The  ramifications  of  this  plexus  form 
an  anterior  and  a  posterior  branch  which  unite  immediately  above  the 
zygoma ;  the  trunk  is  here  joined  by  another  large  vein,  the  muicUe 
temporal,  which  collects  the  blood  from  the  temporal  muscle,  and  around 
the  outer  segment  of  the  orbit,  and  pierces  the  temporal  &scia  near  the 
root  of  the  zygoma.  The  temporal  vein  then  descends  between  the 
meatus  auditorius  extemus  and  the  condyle  of  the  lower  jaw,  and 
unites  with  the  internal  maxillary  vein,  to  form  the  temporo-maxillary. 

The  Temporo-maxillary  vein  formed  by  the  union  of  the  temporal 
and  internal  maxiUary,  passes  downwards  in  the  substance  of  the 
parotid  gland  to  its  lower  border,  where  it  becomes  the  external 
jugular  vein.  It  receives  in  its  course  the  anterior  auricular^  masse- 
teric,  transverse  facial,  and  parotid  veins,  and  near  its  termination  is 
jomed  by  the  posterior  auricular  vein. 

The  JF'osterior  auricular  vein  communicates  with  the  plexus  upon 
the  vertex  of  the  head,  and  descends  behind  the  ear  to  the  temporo- 
maxillary  vein,  immediately  before  that  vessel  merges  in  the  external 
jagular.  It  receives  in  its  course  the  veins  frt)m  the  external  ear  and 
the  stylo-masioid  vein. 

The  Occipital  vein  commencing  posteriorly  in  the  plexus  of  the  vertex 
of  the  head,  follows  the  direction  of  the  occipital  artery,  and  passing 
deeply  beneath  the  muscles  of  the  back  part  of  the  neck,  terminates  in 
the  internal  jugular  vein.  This  vein  communicates  with  the  lateral 
sinus  by  means  of  a  large  branch  which  passes  through  the  mastoid 
foramen,  the  monoid  vein. 


VEINS  OF  THE  DIPLOE. 

The  diploe  of  the  bones  of  the  head  is  furnished  in  the  adult  with 
irregular  sinuses,  which  are  formed  by  a  continuation  of  the  internal 
coat  of  the  veins  into  the  osseous  canals  in  which  they  are  lodged.  At 
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the  middk  period  of  life  these  sinuses  are  confined  to  the  partioilar 
bones;  bat  in  old  age,  after  the  ossification  of  the  sntures,  they  may  be 
traced  from  one  bone  to  the  next  They  receiye  their  blood  from  die 
capillaries  supplying  the  cellular  structure  of  the  diploe,  and  tenmnate 
externally  in  the  veins  of  the  pericranium,  und  internally  in  tiie  veins 
and  sinuses  of  the  dura  mater.  These  veins  are  separated  from  the 
bony  walls  of  the  canals  by  a  thin  layer  of  medulla. 


CEREBRAL   AND  CEREBELLAR  VEINS. 

The  cerebral  veins  are  remarkable  for  the  absence  of  valves,  and  Ibr 
the  extreme  tenuity  of  their  coats.  They  may  be  arranged  into  the 
superficial,  and  deep  or  ventricular  veins. 

The  Superficial  cerebral  veim  are  situated  upon  the  surfiaoe  of  the 
hemispheres,  lying  in  the  grooves  formed  by  the  convexities  of  the 
convolutions.  They  are  named  fix>m  the  position  which  they  may 
chance  to  occupy  upon  the  sur&ce  of  this  organ,  either  superior  or  in- 
ferior, internal  or  external,  anterior  or  posterior. 

The  Superior  cerebral  veins,  seven  or  eight  in  number  on  each  side, 
pass  obliquely  forwards,  and  terminate  in  the  superior  longitodiiuil 
sinus,  in  the  opposite  direction  to  the  course  of  the  stream  of  blood  in 
the  sinus. 

The  Deep  or  VentrictUar  veins  commence  within  the  lateral  ventricles 
by  the  veins  of  the  corpora  striata  and  those  of  the  choroid  pkana, 
which  unite  to  form  the  two  venae  Galeni. 

The  Vena  Galeni  pass  backwards  in  the  structure  of  the  -velum  in* 
terpositum ;  and  escaping  through  the  fissure  of  Bichat,  terminate  in 
the  straight  sinus. 

The  Cerdtellar  veins  are  disposed,  like  those  of  the  <»rebrain,  on  the 
surfece  of  the  lobes  of  the  cerebellum ;  they  are  situated  some  upon  the 
superior,  and  some  upon  the  inferior  surfece,  while  others  occupy  the 
borders  of  the  oigan.  They  terminate  in  the  lateral  and  petrool 
sinuses. 

SINUSES  OF  THE  DURA  MATER. 

The  sinuses  of  the  dura  mater  are  irregular  channels,  formed  by  the 
splitting  of  the  layers  of  that  membrane,  and  lined  upon  their  inner 
surfeoe  by  a  continuation  of  the  internal  coat  of  the  veins.  They  mav 
be  divided  into  two  groups : — 1.  Those  situated  at  the  upper  and 
back  part  of  the  skull.  2.  The  sinuses  at  the  base  of  the  skuU.  The 
former  are,  the 

Superior  longitudinal  sinus. 

Inferior  longitudinal  sinus. 

Straight  sinus, 

Occipital  sinuses. 

Lateral  sinuses. 


TheSapgria 


ludioal  n 


t  attached  margiD 


nf  tbe  fair  cerebri,  and  eitenda  along  the  middle  line  of  the  aieh  of  tba 
skull,  from  the  foiamen  cascum  in  the  frontal,  to  the  inner  tuberont)- 
nf  the  occipital  bone,  vhere  it  diiideB  into  the  two  latenJ  ainoae*.  It 
ia  triangular  in  fomi,  ii  email  in  front,  and  increaiei  gradoBlly  in  nie 
Bfl  it  passcb  backward* ;  it  receiTei  the  mperioT  coi^hnil  veinfl  which 
open  into  it  obliqnely,  numerous  amall  vein*  from  the  diploe,  and  neai 
tho  pOBterior  eitremity  of  the  ugittal  autnre  the  parietal  tetnt,  from 
the  periciHnium  and  scalp.  Examined  in  ita  interior,  it  praienta 
numenniB  tranaverae  fibrooB  bunds  (uabecula)  the  chords  Williaii, 
which  are  atretehed  acrou  ita  inferior  angle ;  and  aome  amall  wbite 
granular  maaseB,  the  glandulte  Pacchioni ;  the  oblique  openinga  of  the 
cerebral  vein>,with  their  Talve-like  margin,  are  alto  aeea  upon  uie  walla 

The  icmiiaBtion  of  the  tuperior  longitudinal  ainnt  in  the  two  lateral 


Hspri 


r  the  uppei  ind  btck  put  of  Ibe  ikuU,  t.  The  nipenn  hm- 
3,  9.  TM  cerebral  TeLut  opening  into  the  thnu  from  behind 
!  fall  cirehri.  1.  The  infniar  longitudiiu]  liiliii.  t.  llie 
liniu.    S,  Tbe  renie  Galeiu.    ^  The  tomlu  HerophilL    8. 


mmatiDn  oT  the  inferiin-  petmal  ^lu  of  one  nde.    10k  Tbe  diUta' 
rspomliJig  with  the  jiigulH  feme.    11.  The  inUniil  jugular  Tdnt. 
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tation  is  named  the  iareuHar  HenpkUi^  and  is  the  point  of  comnnmica- 
tion  of  six  sinuses,  the  superior  longitudinal,  two  htteial,  two  occipital 
and  the  straight. 

The  Infsrior  longUudtnal  sinus  is  situated  in  the  free  maigin  of  the 
fids  cerebri;  it  is  cylindrical  in  form,  and  extends  from  near  the 
crista  galli  to  the  anterior  border  of  the  tentorium,  where  it  terminates 
in  the  straight  sinus.  It  reoeiTes  in  its  course  seyeral  veins  from  the 
fidx. 

The  Stra^kt  or  foufih  suiwis  the  sinus  of  the  tentorium;  it  is 
situated  at  tiie  line  of  union  of  the  &lx  with  the  tentorium;  is 
prismoid  in  form,  and  extelfts  across  the  tentorium,  from  the  termination 
of  the  inferior  longitudinal  sinus  to  the  torcular  HerophilL  It  receives 
the  venae  Galeni,  the.  cerebral  veins  from  the  inferior  part  of  the  pos- 
terior lobes,  and  the  m^rior  cerebellar  veins. 

The  OodpikU  ainutes  are  two  canals  of  smaD  size,  situated  in  the 
attached  border  of  the  fiUx  cerebelli;  they  conmience  by  several 
small  veins  around  the  foramen  magnum,  and  terminate  by  separate 
openings  in  the  torcular  Herophili.  They  not  unfrequently  communi- 
cate with  the  termination«6f  the  lateral  sinuses. 

The  Lateral  smtMes,  conunencingf  at  the  torcular  Heropbili,  pass 
horizontally  outwards,  in  the  attached  margin  of  the  tentorium,  and 
then  curve  downwards  and  inwards  along  the  base  of  the  petrous 
portion  of  the  temporal  bone,  at  each  side,  to  the  foramina  laoeia 
posteriora,  where  they  terminate  in  the  intenial  jugular  veins.  Eadi 
sinus  rests  in  its  course  upon  the  transverse  groove  of  the  occipital 
bone,  posterior  inferior  angle  of  the  parietal,  mastoid  portion  of  the 
temporal,  and  again  on  the  occipital  bone.  They  receive  the  ceiebrsi 
veins  from  the  infinior  surface  of  the  posterior  lobes,  the  infoior 
cerebellar  veins,  the  superior  petrosal  sinuses,  the  mastoid,  and  posterior 
condyloid  veins,  and  at  their  termination,  the  inferior  petrosal  sinuses. 
These  sinuses  are  often  unequal  in  size,  the  right  being  larger  than  the 
left. 

The  sinuses  of  the  base  of  the  skull  are  the — 

Cavernous, 
Inferior  petrosal. 
Circular, 

Superior  petrosal. 
Transverse. 

The  Cavernous  sinuses  are  named  from  presenting  a  structure  similsr 
to  that  of  the  corpus  cavemosum  penis.  They  are  situated  on  each 
side  of  the  sella  turcica,  receiving,  anteriorly,  the  ophthalmic  veins 
through  the  sphenoidal  fissures,  and  terminating  posteriorly  in  the  in- 
ferior petrosal  sinuses.    In  the  internal  wall  of  each  cavernous  sinus  is 

•  Torcular  (a  press),  from  a  supposition  entertained  by  the  older  •»«»tmiiV« 
that  the  columns  of  blood,  coming  in  different  directions,  compresaed  each  other 
at  this  point. 
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the  internal  carotid  artery,  accompanied  by  several  filaments  of  the 
carotid  plexus,  and  crossed  by  the  sixth  nerve ;  and,  in  its  external 
-wall,  the  third,  fourth,  and  ophthalmic  nerves*  These  structures  are 
separated  from  the  blood  flowing  through  the  sinus,  by  the  tubular 
lining  membrane.  The  cerebral  veins  from  the  under  sui&ce  of  the 
anterior  lobes,  open  into  the  cavernous  sinuses.  They  communicate 
by  means  of  the  ophthalmic  with  the  facial  veins,  by  the  circular 
sinus  with  each  other,  and  by  the  superior  petrosal  with  the  lateral 
sinuses. 

The  Inferior  petrosal  sinuaes  are  the  continuations  of  the  cavernous 
sinuses  backwards  along  the  lower  border  of  the  petrous  portion  of  the 

J'^'.  133.* 


temporal  bone  at  each  side  of  the  base  of  the  skull,  to  the  foramina 
lacera  posteriora,  where  they  terminate  with  the  lateral  sinuses  in  the 
conmiencement  of  the  internal  jugular  veins. 

•  The  nnaaea  of  the  base  of  the  akull.  l.  The  ophthalmic  veins.  S.  The 
cavemoiu  sinus  of  one  side.  3.  The  circular  sinus;  the  figure  occupies  the 
position  <tf  the  pituitary  gland  in  the  sella  turcica.  4.  The  inferior  petrosal  sinus. 
5.  The  transverse  or  anterior  occipital  sinus.  6.  The  superior  petrosal  sinus. 
7  The  internal  jugular  vein.  8.  The  foramen  magnum.  Q.  The  occipital 
sinuaes.     10.  The  torcular  HerophilL    11,  11.  The  lateral  sinuses. 


874  VEINS  OP  THB  NSCK. 

The  Cimdar  rimu  (nnns  of  Ridley)  is  ntoated  in  the  aella  turcica, 
•uRonndizig  the  pituitary  gland,  and  commimicating  on  each  side 
with  the  cayemoos  sinns.  The  posterior  segment  is  larger  than  the 
anterior. 

The  Superior  petrotal  muses  pass  obliquely  backwards  along  the 
attached  border  of  the  tentorium,  on  the  upper  margin  of  the  petrous 
portion  of  the  temporal  bone,  and  establi^  a  communication  between 
the  cavernous  and  lateral  sinus  at  each  side.  They  receive  one  or  two 
cerebral  veins  from  the  inferior  part  of  the  middle  lobes,  and  a  cerebellar 
vein  from  the  anterior  border  <^  the  cerebellum.  Near  the  extreraitr 
of  the  petrous  bone  these  sinuses  cross  the  oval  aperture  which  trans- 
mits the  fifth  nerve. 

The  Transverse  sinus  (basilar,  anterior  occipital)  passes  transverBelj 
across  the  basilar  process  of  the  occipital  bone,  forming  a  communica- 
tion between  the  two  inferior  petrosal  sinuses.  Sometimes  there  aie 
two  sinuses  in  this  situation. 

VBINS  OF  THB  NBCK. 

The  veins  of  the  neck  which  return  the  blood  from  the  head  are  the— 

External  jugular. 
Anterior  jugular. 
Internal  jugular. 
Vertebral 

The  Eaiemal  jugular  vein  is  formed  by  the  union  of  the  pos- 
terior auricular  vein  with  the  temporo-mazillary,  and  commences 
at  the  lower  border  of  the  parotid  gland,  in  front  of  the  stemo-mastoid 
muscle.  It  descends  the  neck  in  the  direction  of  a  line  drawn  from  the 
angle  of  the  lower  jaw  to  the  middle  of  the  clavicle,  crosses  the  steno- 
mastoid,  and  terminates  near  the  posterior  and  inferior  attachment  of 
that  muscle  in  the  subclavian  vein.  In  its  course  downwards  it  lies 
upon  the  anterior  lamella  of  the  deep  cervical  fesda,  which  separstes 
it  from  the  stemo-mastoid  muscle,  and  is  covered  in  by  the  platysms 
myoides  and  superficial  fiuscia.  At  the  root  of  the  neck  it  pierces  the 
deep  cervical  fiuscia;  it  is  accompanied,  for  the  upper  half  of  its 
course,  by  the  auricularis  magnus  nerve.  The  brantAes  which  it  re- 
ceives are  the  occipital  cutaneous  and  posterior  cervical  cutaneous,  sod, 
near  its  termination,  the  supra  and  posterior  scapular. 

The  external  jugular  vein  is  very  variable  in  size,  and  is  occasionally 
replaced  by  two  veins.  In  the  parotid  gland  it  receives  a  huge  cam- 
municating  branch  firom  the  internal  jugidar  vein. 

The  Anterior  Jugular  vein  is  a  trunk  of  variable  size,  which  col- 
lects the  blood  from  the  integument  and  superficial  structures  on  tlie 
fore  part  of  the  neck.  It  passes  downwards  along  the  anterior  bolder 
of  the  stemo-mastoid  muscle,  and  opens  into  the  subclavian  vein,  nesr 
the  termination  of  the  external  juguhir.    The  two  veins  conununicste 
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-witli  each  other,  with  the  extenial,  and  with  the  internal  jugular 
vein. 

Tbe  Internal  jtigviar  vem^  formed  by  the  convergence  of  the  lateral 
and  inferior  petrosal  sinus,  commences  at  the  foramen  lacerum  poste- 
rius  on  each  side  of  the  base  of  the  skull,  and  descends  the  side  of  the 
neck,  lying,  in  the  first  instance,  to  the  outer  side  of  the  internal 
caxotid,  and  then  upon  the  outer  side  of  the  common  carotid  artery  to 
the  root  of  the  neck,  where  it  unites  with  the  subdavian,  and  consti- 
tutes the  vena  innominata.  At  its  commencement,  the  internal  jugu- 
lar vein  is  posterior  and  external  to  the  internal  carotid  artery,  and 
the  eighth  and  ninth  pairs  of  nerves ;  lower  down,  the  vein  and  artery 
are  on  the  same  plane,  the  glosso-pharyngeal  and  hypoglossal  nerves 
passiiig  forwards  between  them,  the  pneumogastric  being  between  and 
behind  in  the  same  sheath,  and  the  nervus  accessorius  crossing  ob- 
liquely behind  the  vein. 

The  Branches  which  the  internal  jugular  receives  in  its  course  are, 
the  /adaly  the  Imgtud^  the  inferior  jiharyngeal^  the  oodpUal^  and  the 
superior  and  inferior  tiiyroid  veins. 

The  Vertebral  vein  descends  by  the  side  of  the  vertebral  artery 
in  the  canal  formed  by  the  foramina  in  the  transverse  processes  of  the 
cervical  vertebrae,  and  terminates  at  the  root  of  the  neck  in  the  com- 
mencement of  the  vena  innominata.  In  the  lower  part  of  the  vertebral 
canal  it  frequently  divides  into  two  branches,  one  of  which  advances 
forwards,  while  the  other  passes  through  the  foramen  in  the  transverse 
process  of  the  seventh  cervical  vertebra,  before  opening  into  the  vena 
innominata. 

The  Branches  which  it  receives  in  its  course  are  the  posterior  condy- 
loid vein,  muscular  branches,  the  cervical  meningo-racMdian  veins,  and, 
near  its  termination,  the  superficial  and  dee^  cervical  veins. 

The  Inferior  thyroid  veins,  two,  and  frequently  more  in  number,  are 
situated  one  on  each  side  of  the  trachea,  and  receive  the  venous  blood 
from  the  thyroid  gland.  They  communicate  with  each  other  and 
with  the  superior  thyroid  veins,  and  form  a  plexus  upon  the  front  of 
the  trachea.  The  right  vein  terminates  in  the  right  vena  innominata, 
just  at  its  union  with  the  superior  cava,  and  the  left  in  the  left  vena 
innominata. 

VBIN8  OF  THB   UPPBR   BXTRBMITY. 

The  veins  of  the  upper  extremity  are  the  deep  and  superficial. 
The  deep  veins  accompany  the  branches  and  trunks  of  the  arteries,  and 
constitute  their  veme  comites.  The  venae  comites  of  the  radial  and 
ulnar  arteries  are  enclosed  in  the  same  sheath  with  those  vessels,  and 
terminate  at  the  bend  of  the  elbow  in  the  brachial  veins.  The 
brachial  venae  comites  are  situated  one  on  each  side  of  the  artery,  and 
open  into  the  axillary  vein ;  the  axillary  becomes  the  subclavian,  and 
the  subclavian  unites  with  the  internal  jugular  to  form  the  vena  inno- 
minata. 


of  the  foie-ann  uc  Che — 

Anterior  ulnar  void, 

Faslerior  ahihi  lein, 

fiaailic  teio. 

Radial  vein, 

GephaJic  vein. 

Median  vein. 

Median  ba«lic. 

Median  cephalic 
The  AtilenoT  ubiar  wh  coIkMi 
llie  Tenona  blmd  from  the  innn 
border  of  the  hand,  and  from  the 
vein  of  the  little-finger,  vein  laka- 
tetla,  and  ascendi  the  inner  lidi  i^ 
the  foie-ann  to  the  bend  of  the 
elbow,  where  it  becomea  the  tiuOic 

The  Poaterior  tilaar  vein,  irregB- 
lar  in  eue.  and  fkeqnently  abMDt. 
commences  upon  the  inner  border 
and  poeterior  atpecC  of  the  hand, 
and  ascending  lite  fbre-arm  tenni- 
natee  in  front  of  the  inaei  condjle, 
in  the  aAlerior  ulnar  vein. 

The  Baiilic  vein  (JJh.J^mi,  royal, 
or  principal)  aacenda  from  the  omi- 
mon  ulnar  vein  fbnned  by  the  ti» 
preceding,  along  the  inner  aide  of 
the  upper  arm,  and  near  ita  middle 
E  bficia;  it  then  puaa 


to  the  aiilla,  and  becomes  I 


upwards  ( 

The  liadiat  vtia  commsnces  in  the  large  vein  of  the  thnt-u,  u 
outer  and  poatetior  atpect  of  the  hand,  and  aacenda  along  the 
border  of  the  fbre-aim  to  the  bend  of  the  elbow,  where  it  beconx 
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of  the  arm  to  its  upper  third ;  it  then  enters  the  groove  between  the 
pectoralis  major  and  deltoid  muscles,  where  it  is  in  relation  with  the 
descending  branch  of  the  thoracico-acromialis  artery,  and  terminates 
beneath  the  clavicle  in  the  subclavian  vein.  A  large  communicating 
branch  sometimes  crosses  the  clavicle  between  the  external  jugular 
and  this  vein,  which  gives  it  the  appearance  of  being  derived  directly 
from  the  head — hence  its  appellation. 

The  Median  vein  is  intermediate  between  the  anterior  ulnar  and 
radial  vein  ;  it  collects  the  blood  from  the  anterior  aspect  of  the  fore- 
arm, communicating  with  the  two  preceding.  At  the  bend  of  the 
elbow  it  receives  a  branch  from  the  deep  veins,  and  divides  into  two 
branches,  the  median  cephalic  and  median  basilic. 

The  Median  cephalic  vein^  generally  the  smaller  of  the  two,  passes 
obliquely  outwards,  in  the  groove  between  the  biceps  and  supinator 
longus,  to  join  the  cephalic  vein.  The  branches  of  the  external  cuta- 
neous nerve  pass  behind  it. 

The  Median  basilic  vein  passes  obliquely  inwards,  in  the  groove 
between  the  biceps  and  pronator  radii  teres,  and  terminates  in  the 
basilic  vein.  This  vein  is  crossed  by  one  or  two  filaments  of  the  in- 
ternal cutaneous  nerve,  and  is  separated  from  the  brachial  artery  by 
the  aponeurotic  slip  given  off  by  the  tendon  of  the  biceps. 

AXILLARY  VEIN. 

The  axillary  vein  is  formed  by  the  union  of  the  vense  comites  of  the 
brachial  artery  with  the  basilic  vein.  It  lies  in  front  of  the  artery, 
and  receives  numerous  branches  from  the  collateral  veins  of  the 
branches  of  the  axillary  artery ;  and,  at  the  lower  border  of  the  first 
rib,  becomes  the  subclavian  vein. ' 

SUBCLAVLA.N   VEIN. 

The  subclavian  vein  crosses  over  the  first  rib  and  beneath  the 
clavicle,  and  unites  with  the  internal  jugular  vein  to  form  the  vena 
innominata.  It  lies  at  first  in  front  of  Uie  subclavian  artery,  and  then 
in  front  of  the  scalenus  anticus,  which  separates  it  from  that  vessel. 
The  phrenic  and  pneumogastric  nerves  pass  between  the  artery  and 
vein.  The  veins  opening  into  the  subclavian  are  the  cephalic  below 
the  clavicle,  and  the  external  and  anterior  jugulars  above ;  occasionally 
some  small  veins  from  the  neighbouring  parts  also  terminate  in  it. 

VEINS   OF   THE   LOWER   EXTREMITY. 

The  veins  of  the  lower  extremity  are  the  deep  and  superficial.  The 
deep  veins  accompany  the  branches  of  the  arteries  in  pairs,  and  form 
the  vense  comites  of  the  anterior  and  posterior  tibid  and  peroneal 
arteries.  These  veins  unite  in  the  popliteal  region  to  form  a  single 
vein  of  large  size,  the  popliteal,  which  successively  becomes  in  its 
course  the  femoral  and  the  external  iliac  vein. 
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POPLITBAL  VEIN. 


The  popliteal  vein  ascends  through  the  popliteal  region,  lying,  in 
the  first  instance,  directly  upon  the  artery,  and  then  getting  somewhat 
to  its  outer  side.  It  receives  several  muscular  and  articular  branches, 
and  the  external  saphenous  vein.  The  valves  in  this  vein  are  four  or 
five  in  number. 


FEMORAL  VEIN. 

The  femoral  vein,  passing  through  the  opening  in  the  adductor 
magnus  muscle,  ascends  the  thigh  in  the  sheath  of  the  femoral  artery, 
and  entering  the  pelvis  beneath  Poupart^s  ligament,  becomes  the  ex- 
ternal iliac  vein.  In  the  lower  part  of  its  course  it  is  situated  upon 
the  outer  side  of  the  artery ;  it  then  becomes  placed  behind  that  resse^, 
and,  at  Poupart^s  ligament,  lies  to  its  inner  side.  It  receives  the 
muscular  veins,  and  the  profimda,  and,  through  the  saphenous  open- 
ing, the  internal  saphenous  vein.  The  valves  in  this  vein  are  four  or 
five  in  number. 

The  Prcfumdxi  win  is  formed  by  the  convergence  of  the  numerous 
small  veins  which  accompany  the  branches  of  the  artery ;  it  is  a  vdn 
of  large  size,  lying  in  front  of  the  profunda  artery,  and  terminates  in 
the  femoral  at  about  an  inch  and  a  half  below  Poupart^s  ligament. 

The  Superficial  veins  are  the  external  or  short,  and  the  internal  or 
long  saphenous. 

The  External  saphenous  vein  collects  the  blood  from  the  outer  side 
of  the  foot  and  leg.  It  passes  behind  the  outer  ankle,  ascends  along 
the  posterior  aspect  of  the  leg,  lying  in  the  groove  between  the  two 
bellies  of  the  gastrocnemius  muscle,  and  pierces  the  deep  fisiscia  in  the 
popliteal  region  to  join  the  popliteal  vein.  It  receives  several  cuta- 
neous branches  in  the  popliteal  region  before  passing  through  the  de^ 
fascia,  and  is  accompanied  in  its  course  by  the  external  saphenous 
nerve. 

The  Internal  saphenous  vein  commences  upon  the  dorsum  and  inner 
side  of  the  foot.  It  ascends  in  firont  of  the  inner  ankle,  and  along  the 
inner  side  of  the  leg ;  it  then  passes  behind  the  inner  condyle  of  the 
femur  and  along  the  inner  side  of  the  thigh  to  the  saphenous  open- 
ing, where  it  pierces  the  sheath  of  the  femoral  vessels,  and  terminates 
in  the  femoral  vein,  at  about  one  inch  and  a  half  below  Ponpartls 
ligament. 

It  receives  in  its  course  the  cutaneous  veins  of  the  leg  and  thigh, 
and  communicates  freely  with  the  deep  veins.  At  the  si^henoas 
opening  it  is  joined  by  the  superficial  epigastric  und  ciicumfleza  ilii 
veins,  and  by  the  external  pudic.  The  situation  of  this  vein  in  the 
thigh  is  not  unfrequently  occupied  by  two  or  even  three  trunks  of 
nearly  equal  size. 


379 


VKZNS  OF  THE  TRUNK. 

The  veins  of  the  trunk  may  be  divided  into  1.  The  superior  vena 
cava,  with  its  formative  branches.  2.  The  inferior  vena  cava,  with 
its  formative  branches.  3  The  azygos  veins.  4.  The  vertebral  and 
spinal  veins.  5.  The  cardiac  veins.  6.  The  portal  vein.  7.  The 
pulmonary  veins. 

SUPERIOR   VENA  CAVA,  WITH   ITS   FORMATIVE   BRANCHEa 

Vena  InnommoUe. 

The  Vena  wnominaia  are  two  large  trunks,  formed  by  the  union  of 
the  internal  jugular  and  subclavian  vein,  at  each  side  of  tiie  root  of  the 
neck. 

The  R^ht  vena  mnomtnoto,  about  an  inch  and  a  quarter  in  length, 
lies  superficially  and  externally  to  the  arteria  innominata,  and  descends 
almost  vertically  to  unite  with  its  fellow  of  the  opposite  side  in  the 
formation  of  the  superior  cava.  At  the  junction  of  the  jugular  and 
subclavian  veins  it  receives  from  behind  the  ductus  lymphaticus  dexter, 
and  lower  down  it  has  opening  into  it  the  right  ver&sbral,  right  vntemal 
mammary  and  rigid  inferior  thyroid  vein. 

The  L0  vena  innominaia,  considerably  longer  than  the  right,  ex- 
tends ahnost  horizontally  across  the  roots  of  the  three  arteries  arising 
from  the  arch  of  the  aorta,  to  the  right  side  of  the  mediastinum, 
where  it  unites  with  the  right  vena  innominata,  to  constitute  the  supe- 
rior cava. 

It  is  in  relation  in  front  with  the  left  sterno-clavicular  articulation 
and  the  first  piece  of  the  stemnm.  At  its  commencement  it  receives 
the  thoracic  duct  which  opens  into  it  frt)m  behind,  and  in  its  course  is 
joined  by  the  le/i  vertebral,  hft  inferior  thyroid^  left  mammary,  and  by 
the  auperior  intercostal  vein.  It  also  receives  some  small  veins  from 
the  mediastinum  and  thymus  gland.  There  are  no  valves  in  the  venee 
innominatae. 

SUPERIOR   VENA  CAVA. 

The  superior  cava  is  a  short  trunk  about  three  inches  in  length, 
formed  by  the  junction  of  the  two  venae  innominatae.  It  descends 
perpendicularly  on  the  right  side  of  the  mediastinum,  and  entering  the 
pericardium  terminates  in  the  upper  part  of  the  right  auricles 

It  is  in  relation  in  front  with  the  thoracic  fescia,  which  separates  it 
fiom  the  thymus  gland,  and  with  the  pericardium ;  heMnd  with  the 
right  pulmonary  artery,  and  right  superior  pulmonary  vein ;  internally 
with  the  ascending  aorta ;  externally  with  the  right  phrenic  nerve,  and 
right  lung.  Immediately  before  entering  the  pericardium  it  receives 
the  vena  azygos  major. 


The  fMenuJ  Une  n»  lies  to 

the  inner  Bide  of  ihe  correqioDd- 
ing  Brt«7  at  the  ■»  pnbiB ;  but 
gndnall;  geta  behind  it  oi  il 
pawes  npiniidt  along  the  brim 
of  the  pelTii,  and  tenninatei 
opporite  the  ncro-iliac  itiii' 
phfui  by  uniting  with  the  io- 
teiiial  Iluic,  lo  form  the  eommoa 
iliac  Tein.  Immediatel;  abeve 
Ponpart^  ligament  it  receiTefl 
the  epigastric  and  circamfleia 
ilii  veins ;  it  has  no  Talre*. 

The  Internal  iliac  nam  a 
foimed  by  veMels  which  ear- 
reapond  with  the  branchn  of 
the  internal  iliac  arterj- ;  it  re- 
ceiTei  the  ntoming  blood  &«i 
the  gluteal,  iachiatic,  internal 
pudic,  and  obturator  veini,  ei- 
teniallj  to  the  pelvis ;  and  fna 
the  vesical  and  aterine  plexoscs 
within  the  pelvis.  The  vein 
lies  to  the  inner  side  of  the  io- 
tarnal  iliac  arteij,  and  termi- 
nates bj  uniting  with  the  ei- 
temal  iliac  vein,  to  form  the 

The  Vaiad  aitd  pmUA 
pbxvt  i>  an  important  plenu 
of  veins  which  suironnds  the 
neck  and  base  of  the  bladder 
and  pnatate  gland,  and  reisivet 
its  blood  from  the  great  doml 
vein  of  the  penis,  and  fnan  the 
veins  of  the  extern^  organs  of 
geneintion.  It  is  retained  ii 
connection  with  the  «de*  of  Ike 
bladder  by  a  reSeiioD  of  the 
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The  Uterme  piejeua  is  situated  around  the  vagina,  and  npon  tke 
sides  of  the  uterus,  between  the  two  layers  of  the  broad  ligaments. 
The  veins  forming  the  vesical  and  uterine  plexus  are  very  subject  to 
the  production  of  phlebolites. 

The  Common  Uiao  veim  are  formed  by  the  union  of  the  external 
and  internal  iliac  vein  on  each  side  of  the  pelvis.  The  right  common 
iliac,  shorter  than  the  left,  ascends  obliquely  behind  the  correspond- 
ing artery ;  and  upon  the  intervertebral  substance  between  the  fourth 
and  fifth  lumbar  vertebrae,  unites  with  the  vein  of  the  opposite  side, 
to  form  the  inferior  cava.  The  left  common  iliac,  longer  and  more 
obliqne  than  the  right,  ascends  behind,  and  a  little  internally  to  the 
corresponding  artery,  and  passes  beneath  the  right  common  iliac  artery, 
near  its  origin,  to  unite  with  the  right  vein  in  the  formation  of  the 
inferior  vena  cava.  The  right  conunon  iliac  vein  has  no  branch  open- 
ing into  it ;  the  left  receives  the  vena  sacra  media.  These  veins  have 
no  valves. 

INFERIOR   VENA  X^AVA. 

The  inferior  vena  cava  is  formed  by  the  union  of  the  two  common 
iliac  veins,  upon  the  intervertebral  substance  between  the  fourth  and 
fifth  lumbar  vertebra.  It  ascends  along  the  fix)nt  of  the  vertebral 
column,  on  the  right  side  of  the  abdominal  aorta,  and  passing  through 
the  fissure  in  the  posterior  border  of  the  liver  and  the  quadrilateral 
opening  in  the  tendinous  centre  of  the  diaphragm,  terminates  in  the 
inferior  and  posterior  part  of  the  right  auricle.  There  are  no  valves 
in  this  vein. 

It  is  in  rdaUon  firom  below  upwards,  in  front  with  the  mesentery 
transverse  duodenum,  portal  vein,  pancreas,  and  liver,  which  latter 
nearly  and  sometimes  completely  surrounds  it ;  beHmd  it  rests  upon  the 
vertebral  column  and  right  crus  of  the  diaphragm,  firom  which  it  is  se- 
parated by  the  right  renal  and  lumbar  arteries ;  to  the  right  it  has  the 
peritoneum  and  sympathetic  nerve;  and  to  the  left  the  aorta. 

The  Branch  which  the  inferior  cava  receives  in  its  course,  are 
the — 

Lumbar, 

Right  spermatic. 

Renal, 

Supra-renal, 

Phrenic, 

Hepatic. 

temal  iliac  vein.  11.  The  common  iliac  veins ;  the  small  vein  between  these  is 
the  vena  sacra  media.  12,  12.  Lumbar  vehis.  13.  The  right  spermatic  vein. 
14.  The  left  spermatic,  opening  into  the  left  renal  vein.  15.  The  right  renal 
vein.  l6.  The  tnmk  of  ue  hepatic  veins.  17-  The  greater  vena  azygos,  com- 
mencing inferiorlv  in  the  lumbar  veins.  18.  The  lesser  vena  azygos,  also  com- 
mencing in  the  lumbar  veins.  19<  A  branch  of  communication  with  the  left 
renal  vem.  20.  The  termination  of  the  lesser  in  the  greater  vena  azygos.  21 . 
The  superior  intercostal  vein ;  communicating  inferiorly  with  the  lesser  vena 
azygos,  and  terminating  superiorly  in  the  left  vena  innominata. 
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The  Lumbar  «0tRt,  three  or  fonr  in  number  on  each  side,  collect  the 
venons  blood  from  the  mnidefl  and  integument  of  the  loins,  and  front 
the  spinal  yeins:  the  left  are  longer  than  the  right  from  the  position 
of  the  vena  cava. 

The  Right  apermtxtie  vein  is  formed  hj  the  two  veins  which  retom 
the  blood  from  the  venous  plexos,  situated  in  the  spermatic  cdrd. 
These  veins  fellow  the  course  of  ^e  spermatic  artery,  and  unite  to 
form  the  single  trunk  which  opens  into  the  inferior  vena  cava.  The 
l^  spermatic  vein  terminates  in  the  left  renal  vein. 

The  Ovarian  veine  represent  the  spermatic  veins  of  the  male,  and 
collect  the  venous  blood  from  the  ovaries,  round  ligaments,  and  FaDo- 
pian  tubes,  and  communicate  with  the  uterine  sinuses.  They  tenninste 
as  in  the  male. 

The  Renal  or  emtdgent  vdne  return  the  blood  from  the  kidneys; 
their  branches  are  situated  in  front  of  the  diviaons  of  the  renal 
arteries,  and  the  left  opens  into  the  vena  cava  somewhat  higher  than 
the  right.  The  hji  is  longer  than  the  right  in  consequence  of  the 
position  of  the  vena  cava,  and  crosses  the  aorta  immediately  below  the 
origin  of  the  superior  mesenteric  artery.  It  receives  the  l^apermaiie 
vein,  which  terminates  in  it  at  right  angles:  hence  the  more  frequent 
occurrence  of  varicocele  on  the  1^  than  on  the  right  side. 

The  Svipra-renal  veins  terminate  partly  in  the  renal  veins,  and  partly 
in  the  inferior  vena  cava. 

The  Phrenic  veins  return  the  blood  from  the  ramificationa  of  the 
phrenic  arteries ;  they  open  into  the  inferior  cava. 

The  Hepatic  veins  form  two  principal  trunks  and  numerous  smaller 
veins  which  open  into  the  inferior  cava,  while  that  vessel  is  situated 
in  the  posterior  border  of  the  liver.  The  hepatic  veins  commence  in 
the  liver  by  minute  venules,  the  intrakbular  veins,  in  the  centre  of 
each  lobule ;  these  pour  their  blood  into  larger  vessels,  the  sMoMar 
veins;  and  the  sublobular  veins  constitute  by  their  oonveigence  and 
union,  the  hepatic  trunks,  which  terminate  in  the  inferior  vena  caviL 


AZYGOS  VKINS. 

The  azygos  veins  form  a  system  of  communication  between  the 
perior  and  inferior  vena  cava,  and  serve  to  return  the  blood  from  that 
part  of  the  trunk  of  the  body  in  which  those  vessels  are  deficient,  on 
account  of  their  connection  with  the  heart.  This  system  consists  of 
three  vessels,  the 

Vena  azygos  major. 
Vena  azygos  minor, 
Superior  intercostal  vein. 

The  Vena  azygos  major  commences  in  the  lumbar  region  by  a  com- 
munication with  the  lumbar  veins;  sometimes  it  is  joined  by  a  branch 
directly  from  the  inferior  vena  cava,  or  by  one  from  tiie  renal  vein. 
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It  passes  through  the  aortic  opening  in  the  diaphragm,  and  ascends 
upon  the  right  side  of  the  vertebral  column  to  the  third  dorsal  verte- 
bra, where  it  arches  forwards  over  the  right  bronchus,  and  terminates 
in  the  superior  cava.  It  receives  all  the  intercostal  veins  of  the  right 
side,  the  vena  azygos  minor,  and  the  bronchial  veins. 

The  Fena  axygos  minor  commences  in  the  lumbar  region,  on  the 
left  side,  by  a  communication  with  the  lumbar  or  renal  veins.  It 
passes  beneath  the  border  of  the  diaphragm,  and  ascending  upon  the 
left  side  of  the  vertebral  column  crosses  the  fifth  or  sixth  dorsal  ver- 
tebra to  open  into  the  vena  azygos  major.  It  receives  the  six  or 
seven  lower  intercostal  veins  of  the  left  side.  The  azygos  veins  have 
no  valves. 

The  Superior  inierooatal  vein  is  the'  trunk  formed  by  the  union  of 
the  five  or  six  upper  intercostal  veins  of  the  left  side.  It  communicates 
below  with  the  vena  azygos  minor,  and  ascends  to  terminate  in  the 
left  vena  innominata. 


VBRTBBRAL   AND    SPINAL   VEINS. 

The  numerous  venous  plexuses  of  the  vertebral  column  and  spinal 
cord  may  be  arranged  into  three  groups: — 

Dorsi- spinal, 
Meningo-rachidian, 
Medulli- spinal. 

The  Dorn-8pinal  veins  form  a  plexus  around  the  spinous,  transverse 
and  articular  processes,  and  arches  of  the  vertebrae.  They  receive  the 
returning  blood  from  the  dorsal  muscles  and  surrounding  structures, 
and  transmit  it,  in  part  to  the  meningo-rachidian,  and  in  part  to  the 
vertebral,  intercosUd,  lumbar,  and  sacral  veins. 

The  Meningo-rachidian  veins  are  situated  between  the  theca  verte- 
bralis  and  the  vertebrae.  They  communicate  fireely  with  each  other 
by  means  of  a  complicated  plexus.  In  front  they  form  two  longitudi- 
nal trunks,  {longittulinal  spinal  sinuses^)  which  extend  the  whole  length 
of  the  column  on  each  side  of  the  posterior  common  ligament,  and  are 
joined  on  the  body  of  each  vertebra  by  transverse  trunks,  which  pass 
beneath  the  ligament,  and  receive  the  large  basi-vertebral  veins 
finom  the  interior  of  each  vertebra.  The  meningo-rachidian  veins  com- 
municate superiorly  through  the  anterior  condyloid  foramina  with  the 
internal  jugulars ;  in  the  neck  they  pour  their  blood  into  the  vertebral 
veins ;  in  &e  thorax,  into  the  intercostals ;  and  in  the  loins  and  pelvis 
into  the  lumbar  and  sacral  veins,  the  communications  being  established 
through  the  intervertebral  foramina. 

The  Medtdlirspinal  veins  are  situated  between  the  pia  mater  and 
arachnoid ;  they  communicate  freely  with  each  other  to  form  plexuses, 
and  send  branches  through  the  intervertebral  foramina  with  each  of  the 
spinal  nerves,  to  join  the  veins  of  the  trunk. 
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CARDIAC  VEINS. 

The  veins  retaming  the  blood  from  the  substance  of  the  heart,  are 
the— 

Great  cardiac  vein, 
Posterior  cardiac  veins, 
Anterior  cardiac  veins. 
Venae  Thebesii. 

The  Great  cardiac  vein  (coronary)  commences  at  the  apex  of  the 
heart,  and  ascends  along  the  anterior  ventricular  groove  to  the  base 
of  the  ventricles  ;  it  then  curves  around  the  left  auriculo- ventricular 
groove  to  the  posterior  part  of  the  heart,  where  it  terminates  in  the 
right  auricle.  It  receives  in  its  course  the  left  cardiac  veins  from  tiie 
left  auricle  and  ventricle,  and  the  posterior  cardiac  veins  from  the  pos- 
terior ventricular  groove. 

The  Poeterior  cardiac  vein,  frequently  two  in  number,  commences 
also  at  the  apex  of  the  heart,  and  ascends  along  the  posterior  ventri- 
cular groove,  to  terminate  in  the  great  cardiac  vein.  It  receives  the 
veins  from  the  posterior  aspect  of  the  two  ventricles. 

The  Anterior  cardiac  vems  collect  the  blood  from  the  anterior  sur- 
face of  the  right  ventricle ;  one  larger  than  the  rest  runs  along  the 
right  border  of  the  heart  and  joins  the  trunk  formed  by  these  veins, 
which  curves  around  the  right  auriculo- ventricular  groove,  to  terminate 
in  the  great  cardiac  vein  near  its  entrance  into  the  right  auricle. 

The  Vena  Thebesii  are  numerous  minute  venules  which  convey  the 
venous  blood  directly  from  the  substance  of  the  hei^  into  its  four 
cavities.     Their  existence  is  denied  by  some  anatomists. 

PORTAL  SYSTEM. 

The  portal  system  is  composed  of  four  large  veins  which  return  the 
blood  finom  the  chylopoietic  viscera ;  they  are  the — 

Inferior  mesenteric  vein, 
Superior  mesenteric  vein, 
Splenic  vein. 
Gastric  veins. 

The  Inferior  mesenteric  vein  receives  its  blood  from  the  rectum  by 
means  of  the  haBmorrhoidal  veins,  and  from  the  sigmoid  flexure  and 
descending  colon,  and  ascends  behind  the  transverse  duodenum  and 
pancreas,  to  terminate  in  the  splenic  vein.  Its  hsemorrhoidal  branches 
inosculate  with  the  branches  of  the  internal  iliac  vein,  and  thus 
establish  a  communication  between  the  portal  and  general  venoos 
system. 

The  Superior  mesenteric  vein  is  formed  by  branches  which  ooUect 


the  venous  blood  from  tlie  capiltarieB  of  the  tapBriarmaBent«ricaKei7; 
they  constitute  by  Ibeir  jnnctiDn  u,  laige  traiA,  which  ascends  by  the 
side  of  the  cemapoudiDg  artery,  ctobms  the  tirmsvene  dufldenmi), 
and  unites  behind  the  paiicreu  with  the  splenic  in  the  foimation 
of  the  portal  lein. 

The  Slplaae  ntia  cammencei  in  the  Btroctara  of  the  ■[deeii,  and  quits 
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thai  oigan  by  seTenl  laige  ydns ;  it  is  laiger  than  the  splenic  arteij, 
and  petfectly  Btndght  in  its  oonne.  It  passes  horizontallj  inwards 
behind  the  pancreas,  and  tenninates  near  its  greater  end  bj  muting 
with  the  superior  mesenteric  and  forming  the  portal  rein.  It  receives 
in  its  course  the  gastric  and  pancreatic  veins,  and  near  its  termination 
the  inferior  mesenteric  rein. 

The  GagMe  veins  correspond  with  the  gastric,  gjastro-epiploic,  and 
▼asa  bievia  arteries,  and  terminate  in  the  splenic  vein. 

The  Vbna  porta,  formed  by  the  miion  of  the  splfenic  and  soperiar 
mesenteric  vein  behind  the  pancreas,  ascends  through  the  right  border 
of  the  lesser  omentum  to  the  transverse  fissure  of  the  liver,  where  it 
divides  into  two  branches,  one  for  each  lateral  lobe*  In  the  right 
border  of  the  lesser  omentum  it  is  situated  behind  and  between  the 
hepatic  artery  and  ductus  communis  choledochus,  and  is  snrroonded 
by  the  hepatic  plexus  of  nerves  and  lymphatics.  At  the  transverse 
fissure  each  primary  branch  divides  into  numerous  secondary  brandies 
which  ramify  through  the  portal  canals,  and  give  off  vaginal  and  inter- 
lobular veins,  and  the  hitter  terminate  in  the  lobular  venous  plexus  of 
the  lobules  of  the  liver.  The  portal  vein  within  the  liver  receives  the 
venous  blood  firom  the  capillaries  of  the  hepatic  artery. 


PULMONARY  VEINS. 

The  pulmonary  veins,  four  in  number,  return  the  arterial  blood  £rara 
the  lungs  to  the  left  auricle  of  the  heart ;  they  differ  from  the  veins  in 
general,  in  the  area  of  their  cylinders  bdng  vay  little  laiger  than  the 
corresponding  arteries,  and  in  accompanying  singly  each  branch  of  the 
pulmonary  artery.  They  conmience  in  the  capillaries  npon  the 
parietes  of  the  bronchial  cells,  and  unite  to  form  a  single  tronk  for 
each  lobe.  The  vein  of  the  middle  lobe  of  the  right  lung  unites  with 
tiie  superior  vein  so  as  to  form  the  two  trunks  which  open  into  the  left 
auricle.  Sometimes  they  remain  separate,  and  then  there  are  three 
pulmonary  veins  on  the  right  side.  The  right  pulmonary  veins  pta 
behind  the  superior  vena  cava  to  the  left  auricle,  and  the  left  b^ind 
the  pulmonary  artery ;  they  both  pierce  the  pericardium.  Within  the 
lung  the  branches  of  the  pulmonary  veins  are  behind  the  bitmchiai 
tubes,  and  those  of  the  puhnonaiy  artery  in  front ;  but  at  the  root  d 
the  lungs  the  veins  are  in  firont,  next  the  arteries,  and  then  the  bronchi 
There  are  no  valves  in  the  pulmonary  veins. 
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CHAPTER  VII. 

ON  THE  LYMPHATICS. 

Thx  lymphatic  vessels,  or  absorbents,  have  reoeived  their  double 
appellation  from  certain  phenomena  which  they  present ;  the  former 
name  being  derivable  from  the  appearance  of  the  limpid  fluid  (lympha, 
water)  which  they  convey ;  and  the  latter,  from  their  supposed  pro- 
perty of  absorbing  foreign  substances  into  the  system.  They  are 
minute,  delicate,  and  transparent  vessels,  remarkable  for  their  gene- 
ral unifoimity  of  size,  for  a  knotted  appearance  which  is  due  to  the 
presence  of  numerous  valves,  for  the  frequent  dichotomous  divisions 
which  occur  in  their  course,  and  for  their  division  into  several  branches 
immediately  before  entering  a  gland.  Their  office  is  to  collect  the 
products  of  digestion  and  ihe  detrita  of  nutrition,  and  convey  them 
into  the  venous  circulation  near  to  the  heart 

Lymphatic  vessels  commence  in  a  delicate  network  which  is  distii 
buted  upon  the  cutaneous  eaiface  of  the  body,  upon  the  various 
surfaces  of  organs  and  throughout  their  internal  structure ;  and  from 
this  network  the  lymphatic  vessels  i^oceed,  nearly  in  straight  lines,  in 
a  direction  towards  the  root  of  the  neck.  In  their  course  they  are  in- 
tercepted by  numerous  small  spheroid  or  oblong  bodies,  more  or  less 
flattened  on  their  sur&ce,  lymphatic  glamds.  The  lymphatic  vessels 
entering  these  glands  are  termed  vam  inferenUa  or  a^erenHa^  and  those 
which  quit  them  ocua  effirentia.  The  vasa  inferentia  vary  in  number 
from  two  to  six,  they  divide  at  the  distance  of  a  few  lines  from  the 
gland  into  several  smaller  vessels  and  enter  it  by  one  of  the  flattened 
BurfiEUXS.*  The  vasa  efferentia  escape  from  the  gland  on  the  opposite, 
but  not  unfrequently  on  the  same  sur&ce ;  they  consist  like  the  vasa 
inferentia  at  their  junction  with,  the  gland  of  several  small  vessels 
which  unite  after  a  course  of  a  few  lines  to  form  from  one  to  three 
tnmks,  often  twice  as  large  as  the  vasa  inferentia. 

Lymphatic  vessels  admit  of  a  threefold  division  into  superficial, 
deep,  and  lacteals.  The  superficial  lymphatic  vessels^  upon  the  sur&ce 
of  the  body,  follow  the  course  of  the  veins,  and  pierce  the  deep  &8cia 
in  convenient  situations,  to  join  the  deep  lymphatics.  Upon  the  sur- 
face of  oigans  they  converge  to  the  nearest  lymphatic  trunks.  The 
8iq)erficial  lymphatic  glands  are  placed  in  the  most  protected  situations 

*  See  Mr.  Lane's  article  on  the  "  Lymphatic  System,"  in  the  Cydopsedia  of 
Anatomy  and  Fhyriology. 
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of  tiie  miperficial  fiuda,  as  in  the  hollow  of  the  ham  and  groin  in  the 
lower  extremi^,  and  upon  the  inner  side  of  the  arm  in  the  upper  ex- 
tremity. 

The  d«7>  lymphaticB^  fewer  in  nmnber  and  somewhat  larger  than  the 
saperfidal  yessels,  accompany  the  deeper  veins  ;  those  from  the  lower 
parts  of  the  hody  conyerging  to  the  numerous  glands  seated  around  the 
iliac  veins  and  inferior  vena  cava,  and  terminating  in  a  large  trunk 
situated  upon  the  vertebral  column,  the  thoracic  duct.  From  the 
upper  part  of  the  trunk  of  the  body  on  the  left  side,  and  from  the  left 
side  of  the  head  and  neck,  they  also  proceed  to  the  thoracic  duct 
Those  on  the  right  side  of  the  h^  and  neck,  right  npper  extremity, 
and  right  side  of  the  thorax,  form  a  distinct  duct  which  terminates  at 
ihe  point  of  junction  of  the  subclavian  with  the  internal  jugular  rem 
on  the  right  side  of  the  root  of  the  neck. 

The  lacteals  are  the  lymphatic  vessels  of  the  small  intestines ;  ^nej 
have  received  their  distinctive  appellation  from  conveying  the  milk- 
like product  of  digestion,  the  chyle,  to  the  great  centre  of  the  lymphatic 
system,  the  thoracic  duct  They  are  situated  in  the  mesentery,  and 
pass  through  the  numerous  mesenteric  glands  in  their  course. 

Lymphatic  vessels  are  very  generally  distributed  through  the  sm- 
mal  tissues ;  there  are,  nevertheless,  certain  structures  in  which  thej 
have  never  been  detected,  for  example,  the  brain  and  spinal  cord,  tlw 
eye,  bones,  cartilages,  tendons,  the  membranes  of  the  ovum,  the  um- 
bilical cord,  and  the  placenta.  The  anastomoses  between  these  vessels 
are  less  frequent  than  between  arteries  and  veins ;  they  are  effected  by 
means  of  vessels  of  equal  size  with  the  vessels  which  they  ocnmect, 
and  no  increase  of  cidibre  results  from  their  junction.  The  lymphatic 
vessels  are  smallest  in  the  neck,  larger  in  the  upper  extremities,  aad 
larger  still  in  the  lower  limbs. 

For  the  purpose  of  effecting  the  movement  of  their  fluids  in  a  proper 
direction,  lymphatic  vessels  are  furnished  with  valves,  and  it  is  to 
these  that  tiie  appearance  of  constrictions  around  the  cylinders  of  the 
vessels  at  short  distances  is  due.  Like  the  valves  of  veins,  the  valves 
of  lymphatic  vessels  are  each  composed  of  two  semilunar  flaps  attadied 
by  their  convex  border  to  the  sides  of  the  vessel  and  free  by  their 
concave  border.  This  is  the  general  character  of  the  valvea,  but,  as  in 
veins,  there  are  exceptions  in  their  form  and  disposition  ;  sometimes 
one  flap  is  so  small  as  to  be  merely  rudimentary,  while  the  other  u 
large  in  proportion ;  sometimes  the  flap  runs  all  the  way  round  the 
tube,  leaving  a  central  aperture  which  can  only  be  closed  by  a  contnM> 
tile  power  in  the  valve  itself ;  and  sometimes  instead  of  being  drcohr 
the  aperture  is  elliptical,  and  the  arrangement  of  the  flaps  like  that  of 
the  lieo-ccecal  valve.*  These  peculiarities  are  most  frequently  met 
with  at  and  near  the  anastomoses  of  the  lymphatic  vessels.  The 
valves  are  most  numerously  met  with  near  the  lymphatic  glands;  next 
in  frequency  they  are  found  in  the  neck  and  upper  extremities  where 

*  Mr.  Lane,  loc.  cit. 
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the  yessels  are  small,  and  least  numerously  in  the  lower  limbs  where 
the  lymphatics  are  larger.  In  the  thoracic  duct  an  interspace  of  two 
or  three  inches  frequently  occurs  between  the  valves.  Connected 
with  the  presence  of  valves  in  the  lymphatic  vessels,  are  two  lateral 
dilatations  or  pouches,  analogous  to  the  valvular  sinuses  of  veins. 
These  sinuses  are  situated  on  the  cardiac  side  of  the  valves ;  they  re- 
ceive the  valves  when  the  latter  are  thrown  back  by  the  current  of  the 
blood ;  and  when  reflux  occurs,  they  become  distended  with  a  body  of 
fluid  which  makes  pressure  on  the  flaps.  These  pouch-like  dilatations 
and  the  constrictions  corresponding  with  the  line  of  attachment  of  the 
convex  borders  of  the  flaps  are  the  cause  of  the  knotted  appeanmce  of 
distended  lymphatic  vessels. 

Like  arteries  and  veins,  lymphatic  vessels  are  composed  of  three 
coats,  external,  middle  and  internal.  The  extemcU  coat  is  cellulo- 
fibrous,  like  that  of  blood-vessels ;  it  is  thin,  but  very  strong,  and 
serves  to  connect  the  vessel  to  surrounding  tissues,  at  the  same  time 
that  it  forms  a  protective  covering.  The  middle  coat  is  thin  and 
elastic,  and  consists  of  a  layer  of  longitudinal  fibres  analogous  to  those 
of  the  innermost  layer  of  the  middle  coat  of  arteries  and  veins.  Some 
few  circular  fibres  may  be  seen  externally  to  these  in  the  larger  lym- 
phatic vessels.  The  internal  coat  is  inelastic  and  more  liable  to  rup- 
ture than  the  other  coats.  It  is  a  serous  layer  continuous  with  the 
lining  membrane  of  the  veins,  and  invested  by  an  epithelium.  The 
valves  are  composed  of  a  very  thin  layer  of  fibrous  tissue  coated  on  its 
two  surfiEices  by  epithelium. 

The  lymphatic  glands  (conglobate,  absorbent)  are  small  oval  and 
somewhat  flattened  or  rounded  bodies,  composed  of  a  plexus  of  minute 
lymphatic  vessels,  associated  with  a  plexus  of  blood-vessels,  and  en- 
closed in  a  thin  cellular  capsule.  When  examined  on  the  sur&ce  they 
are  seen  to  have  a  lobulated  appearance,  while  the  face  of  a  section  is 
cellular  from  the  division  of  the  numberless  convolutions  which  are 
formed  by  the  lymphatic  vessels  within  its  substance.  The  colour  of 
the  glands  is  a  pale  pink,  excepting  those  of  the  lungs,  the  bronchial 
glands,  which  in  the  adult  are  more  or  less  mottled  with  black,  and 
are  sometimes  fllled  with  a  black  pigment.  Lymphatic  glands  are 
larger  in  the  young  subject  than  in  the  adult,  and  are  smallest  in  old 
age  ;  they  as  well  as  their  vessels  are  supplied  with  arteries,  veins  and 
nerves,  like  other  structures. 

I  shall  describe  the  lymphatic  vessels  and  glands  according  to  the 
arrangement  adopted  for  the  veins,  commencing  with  those  of  the 
head  and  neck,  and  proceeding  next  to  those  of  the  upper  extremity, 
lower  extremity,  and  trunk. 
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The  Superficial  IpnphaHo  glands  of  fke  head  and  face  are  small,  few 
in  number,  and  isolated;  they  are  the  ocdpiUd^  which  are  situated 
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near  the  origin  of  the  ocdpito-frontalis  mnscle ;  potterior  aurictUarj  be- 
hind the  ear ;  parotid^  in  the  parotid  gland ;  zygomatic^  in  the  zygomatic 
foBsa ;  611000^  upon  the  baccinator  muscle ;  and  submaaiUaiy,  benea^ 
the  maxvin  of  the  lower  jaw.  There  are  no  deep  lymphatic  glands 
within  ^e  craninm. 

The  Superfiatd  eervical  lymphatic  ylands  are  few  in  number  and 
small ;  they  are  situated  in  ue  course  of  the  external  jngular  Tein,  be- 
tween the  stemo-mastoid  and  trapezius  muscles,  at  the  root  of  the 
neck,  and  about  the  larynx. 

The  J)eq>  eervieal  gtamis  (glandulse  concatenatse)  are  numerous  and 
of  large  size ;  they  are  situated  aroimd  the  internal  jugular  vein  and 
sheath  of  the  carotid  arteries,  by  the  side  of  the  phaiynx,  oesophagus, 
and  trachea,  and  extend  from  the  base  of  the  akail  to  the  root  of  the 
neck,  where  they  are  in  conununication  with  ^e  lymphatic  Teasels  and 
glands  of  the  thorax. 

The  Syperfidal  lympikatic  vestds  cf  the  head  and  face  are  disposed 
in  three  groups ;  occqaito^,  which  take  the  course  of  tiie  occipital  Tein 
to  the  occipital  and  deep  cerrical  glands ;  temporal^  which  follow  the 
branches  of  the  temporal  Tein  to  the  parotid  and  deep  cerrical  glands ; 
and  faaaX^  which  accompany  the  facial  Tein  to  the  submaxillary  lym- 
phatic glands. 

The  Deep  lymphatic  vessds  of  the  head  are  the  menir^feal  and  oov- 
bral ;  the  former  are  situated  in  connection  with  the  meningeal  Teins, 
and  escape  through  foramina  at  the  base  of  the  skull,  to  join  the  deep 
cervical  glands.  The  cer^nxd  lympihatics^  according  to  Fohmann,  are 
situated  upon  the  sur&ce  of  the  pia  mater,  none  having  yet  been  dis- 
coTered  in  the  substance  of  the  brain.  They  pass  most  probably 
through  the  foramina  at  the  base  of  the  skull,  to  terminate  in  the  deep 
oervi(»l  glands. 

The  Deep  lymphatic  vessels  of  the  face  proceed  from  the  nasal  fossae, 
mouth,  and  pharynx,  and  terminate  in  the  submaxillary  and  deep 
cerrical  glands. 

The  Superficial  and  deep  eervical  lymphatic  vessels  accompany  the 
jugular  Teins,  passing  from  gland  to  gland,  and  at  the  root  of  the 
neck  communicate  with  the  tiioracic  lymphatic  vessels,  and  terminate, 
on  the  right  side,  in  the  ductus  lymphaticus  dexter,  and,  on  die  lelEt,  in 
the  thoracic  duct,  near  its  termination. 
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The  Superficial  lymphatic  glands  of  the  arm  are  not  more  tlum  fogr 
or  fiTe  in  number,  and  of  Tery  small  size.  One  or  two  are  situated 
near  the  median  basilic  and  cephalic  Teins,  at  the  bend  of  the  elbow ; 
and  one  or  two  near  the  basilic  Tein,  on  the  inner  side  of  the  upper 
arm,  immediately  aboTe  the  elbow. 

The  Deq)  glands  in  the  fore-arm  are  excessiTely  small  and  infre- 
quent; two  or  three  may  generally  be  found  in  the  course  of  the 
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radial  and  ulnar  yessels.    In  the  upper  arm  there  is  a  chain  of  small 
glands,  accompanying  the  brachial  artery. 

The  AixiUary  glands  are  numeroas  and  of  large  size.  Some  are 
closely  adherent  to  the  vessels,  others  are  dispersed  in  the  loose  areolar 
tissue  of  the  axilla,  and  a  small  chain  may  be  observed  extending 
along  the  lower  border  of  the  pectoralis  major  to  the  mammary  gland. 
Two  or  three  subclavian  glands  are  situated  beneath  the  clavicle,  and 
serve  as  the  medium  of  communication  between  the  axillary  and  deep 
cervical  lymphatic  glands. 

The  Superficial  lymphaUc  vessels  of  the  upper  extremity  commence 
upon  the  fingers  and  take  their  course  along  the  fore-arm  to  the  bend 
of  the  elbow.  The  greater  part  reach  their  destination  by  passing 
along  the  dorsal  sur&ce  of  the  fingers,  wrist,  and  fore-arm,  and  then 
cnrving  around  the  borders  of  the  latter;  but  some  few  are  met  with 
in  the  palm  of  the  hand,  which  take  the  direction  of  the  median  vein. 
At  the  bend  of  the  elbow  the  lymphatics  arrange  themselves  into  two 
groups ;  an  internal  and  larger  group,  which  communicates  with  a  gland 
situated  just  above  the  inner  condyle,  and  then  accompanies  the  basilic 
vein  upwards  to  the  axilla  to  enter  the  axillary  glands ;  and  a  small 
group  which  follows  the  course  of  the  cephalic  vein.  Several  of  the 
vessels  of  this  group  cross  the  biceps  musde  at  its  upper  part  to  enter 
the  axillary  glands,  while  the'  remainder,  two  or  three  in  number, 
ascend  with  the  cephalic  vein  in  the  interspace  of  the  deltoid  and  pec- 
toralis major ;  they  usually  join  a  small  gland  in  this  space,  and  then 
cross  the  pectoralis  minor  muscle  to  become  continuous  with  ^e  sub- 
clavian lymphatics. 

Besides  the  lymphatic  vessels  of  the  arm,  the  axillary  glands  receive 
those  from  the  integument  of  the  chest,  its  anterior,  posterior,  and 
lateral  aspect,  and  the  lymphatics  of  the  mammary  gland. 

The  Deep  lymj^atics  accompany  the  vessels  of  the  upper  extremity, 
and  communicate  occasionally  with  the  superficial  lymphatics.  They 
enter  the  axillary  and  subclavian  glands,  and  at  the  root  of  the  neck 
terminate  on  the  left  side  in  the  thoracic  duct,  imd  on  the  right  side 
in  the  ductus  lymphaticus  dexter. 
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The  Superficial  lymphaiic  glands  of  the  lower  extremity  are  those 
of  the  groin,  the  inguinal;  and  one  or  two  situated  in  the  superficial 
fascia  of  the  posterior  aspect  of  the  thigh,  just  above  the  popliteal 
region. 

The  Inguinal  glands  are  divisible  into  two  groups ;  a  superior  group 
of  small  size,  situated  along  the  course  of  Poupart^s  ligament,  and  re- 
ceiving the  lymphatic  vessels  from  the  parietes  of  the  abdomen, 
gluteal  region,  perineum,  and  genital  organs ;  and  an  inferior  group  of 
larger  gkmds  clustered  around  the  internal  saphenous  vein  near  its 
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teiminatioii,  and  leoeiTiiig  the  superficial  lymphatic  vessels  finnn  the 
lower  extremity. 

The  IMep  lymphatic  glands  are  the  anterior  tibial^  pcpliteal,  deep  m- 
gtunualf  luteal,  and  ieMttic 

The  Anterior  tibial  is  generally  a  single  gland,  placed  on  the  inter- 
osseons  membrane,  by  ihe  side  of  the  anterior  tibial  artery  in  the  npper 
part  of  its  course. 

The  Popliteal  ^anda,  four  or  five  in  number  and  small,  are  embedded 
in  the  loose  areolar  tissue  and  &t  of  tiie  popliteal  space. 

The  Deep  inguinal  glandt^  less  numerous  and  smaller  than  the  super- 
ficial, are  situated  near  the  femoral  vessels  in  the  groin,  beneath  the 
fiisdakta. 

The  Glttteal  and  ieckiatic  ^anda  are  placed  near  the  vessels  (tf  that 
name,  above  and  below  the  pyrifoimis  muscle  at  the  great  ischiadc 
foramen. 

The  Superfiaai  lymphatic  waada  are  divisible  into  two  groups,  in- 
ternal and  external ;  the  iniemal  and  principal  group  comanencing  on 
the  dorsum  and  inner  side  of  the  foot,  ascend  &e  leg  by  the  aide  of 
the  internal  saphenous  vein,  and  passing  behind  the  inner  condyle  of 
the  femur,  follow  the  direction  of  that  vein  to  the  groin,  where  they 
join  the  saphenous  group  of  superficial  inguinal  glands.  The  greater 
part  of  the  efferent  vessels  firom  these  glands  pierce  the  cribrifonn 
&scia  of  the  saphenous  opening  and  the  eheath  of  ^e  femoral  vessels, 
to  join  the  lymphatic  gland  situated  in  the  femoral  ring,  which  serres 
to  establish  a  communication  between  the  lymphatics  of  the  lower 
extremity  and  those  of  the  trunk.  The  other  efferent  vessels  pierce 
the  fiucia  lata  to  join  the  deep  glands.  The  vessels  which  pass  up- 
wards from  the  outer  side  of  the  dorsum  of  the  foot,  ascend  upon  the 
outer  side  of  the  leg,  and  curve  inwards  just  below  the  knee,  to  unite 
with  the  lymphatics  of  the  inner  side  of  the  thigh.  The  eactenal 
group  consists  of  a  few  lymphatic  vessels  which  commence  i^n  the 
outer  side  of  the  foot  and  posterior  part  of  the  ankle,  and  accompany 
the  external  saphenous  vein  to  the  popliteal  region,  where  they  enter 
the  popliteal  glands. 

The  Deep  lymphatic  vessels  accompany  the  deep  veins,  and  com- 
municate with  the  various  glands  in  their  course.  After  joining  the 
deep  inguinal  glands  they  pass  beneath  Poupart^s  ligament,  to  com- 
municate with  the  numerous  glands  situated  around  Uie  iliac  vessels. 
The  deep  lymphatics  of  the  gluteal  region  follow  the  course  of  the 
blanches  of  the  gluteal  and  ischiatic  arteries.  The  former  join  the 
glands  situated  upon  the  upper  border  of  the  pyriformis  muscle,  and  the 
latter,  after  communicating  with  the  lymphatics  of  the  thigh,  enter 
the  ischiatic  glands. 


LYMPHATICS  OF  THB  TRUNK. 
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The  lymphatics  of  the  trunk  may  be  arranged  under  three  heads, 
superficial,  deep,  and  visceral. 
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The  Superficial  lymphatic  vessels  of  the  upper  half  of  the  trunk  pass 
upwards  and  outwards  on  each  side,  and  converge,  some  to  the  axillary 
glands,  and  others  to  the  glands  at  the  root  of  ike  neck.  The  lym- 
phatics from  the  mammary  glands  follow  the  lower  border  of  the  pec- 
toralis  major,  communicating,  by  means  of  a  chain  of  lymphatic  glands, 
Tvith  the  axillary  glands.  The  superficial  lymphatic  yessels  of  the  lower 
half  of  the  trunk,  of  the  gluteal  region,  perineum,  and  external  organs 
of  generation,  conyerge  to  the  superior  group  of  superficial  inguinal 
glands.  Some  small  glands  are  situated  on  each  side  of  the  dorsal 
vein  of  the  penis,  near  the  suspensory  ligament;  from  these,  as  from 
the  superficial  lymphatics,  the  efferent  vessels  pass  into  the  superior 
group  of  superficial  inguinal  glands. 

The  Deep  lymphatic  glands  of  the  thorax  are  the  intercostal,  internal 
mammary,  anterior  mediastinal^  and  posterior  mediastinal 

The  Intercostal  glands  are  of  small  size,  and  are  situated  on  each 
side  of  the  vertebral  column,  near  the  articulations  of  the  heads  of 
the  ribs,  and  in  the  course  of  the  intercostal  arteries. 

The  Internal  mammary  glands  also  very  small,  are  placed  in  the 
intercostal  spaces,  by  the  side  of  the  internal  mammary  arteries. 

The  Ant&rior  mediastinal  glands  occupy  the  loose  areolar  tissue  of 
the  anterior  mediastinum,  resting  some  on  the  diaphragm,  but  the 
greater  number  upon  the  large  vessels  at  the  root  of  the  heart. 

The  Posterior  mediastinal  glands  are  situated  along  the  course  of  the 
aorta  and  oesophagus  in  the  posterior  mediastinum,  and  communicate 
above  with  the  deep  cervical  glands,  on  each  side  with  the  intercostal 
and  below  with  the  abdominal  glands. 

The  Deep  lymphatic  vessels  of  the  thorax  are  the  intercostal,  internal 
mammary,  and  diaphragmatic. 

The  Intercostal  lymphatic  vessels  follow  the  course  of  the  arteries  of 
the  same  name;  and  reaching  the  vertebral  column  curve  downwards, 
to  terminate  in  the  thoracic  duct. 

The  Internal  mammary  lymphatics  commence  in  the  parietes  of  the 
abdomen,  communicating  with  the  epigastric  lymphatics.  They  as- 
cend by  the  side  of  the  internal  mammary  vessels,  being  joined  in  their 
course  by  the  anterior  intercostals,  and  terminate  at  the  root  of  the 
neck,  on  the  right  side  in  the  tributaries  of  the  ductus  lymphaticus 
dexter,  and  on  the  left  in  the  thoracic  duct.  The  diaphragmatic  lym- 
phatics pursue  the  direction  of  their  corresponding  veins,  and  terminate 
some  in  front  in  the  internal  mammary  vessels,  and  some  behind,  in  the 
posterior  mediastinal  lymphatics. 

The  Deep  lymphatic  glands  of  the  abdomen  are  the  lumbar  glands; 
they  are  very  numerous,  and  are  seated  around  the  common  iliac  vessels, 
the  .aorta  and  vena  cava. 

The  deep  lymphatic  glands  of  the  pelvis  are  the  external  iliac,  intei^ 
nal  iliac  and  sacral. 

The  EaAemal  iliac  are  placed  around  the  external  iliac  vessels,  being 
in  continuation  by  one  extremity  with  the  femoral  lymphatics,  and  by 
the  other  with  the  lumbar  glands. 
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The  Iniernal  Uiae  glands  are  mtnated  in  the  course  of  the  iBtemal 
iliac  veBsels,  and  the  sacral  glands  are  supported  by  the  concave  sui&oe 
of  the  sacrum. 

The  Deep  h^phaiie  vessels  are  continued  upwards  from  the  th^ 
beneath  Poupart^s  ligament,  and  along  the  external  iliac  vessels  to  the 
lumbar  glands,  receiving  in  their  course  the  epigastric,  circumfleza  ilii, 
and  ilio-lumbar  lymphatic  vessels.  Those  from  the  parietes  of  the 
pelvis,  and  from  the  gluteal,  ischiatic,  and  obturator  vessels,  follow  the 
course  of  the  internal  iliac  arteries,  and  unite  with  the  lumbar  lym- 
phatics. And  the  lumbar  lymphatic  vessels,  after  receiving  all  the 
lymphatics  from  the  lower  extremities,  pelvis,  and  loins,  terminate  by 
several  huge  trunks  in  the  receptaculum  chyli. 
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The  Lymj^aUe  vessds  of  the  lungs  are  of  large  size,  and  are  distri- 
buted over  every  part  of  the  sur&ce,  and  through  the  texture  of  these 
organs;  they  converge  to  the  numerous  glands  situated  around  the 
bifurcation  of  the  trachea  and  roots  of  the  lungs,  ^e  bronchial  glands. 
Some  of  these  glands  of  small  size,  may  be  traced  in  connection  with 
the  bronchial  tubes  for  some  distance  into  the  lungs.  The  efferent 
vessels  from  the  bronchial  glands  unite  with  the  tracheal  and  oescqiha- 
geal  glands,  and  terminate  principally  in  the  thoracic  duct  at  the  root 
of  the  neck,  and  partly  in  the  ductus  lymphaticus  dexter.  The  6rvni- 
ckial  glands^  in  the  adult,  present  a  variable  tint  of  brown,  and  in  old 
age  a  deep  black  colour.  In  in&ncy  they  have  none  of  this  pigmoit, 
and  are  not  to  be  distinguished  from  lymphatic  glands  in  other  situa- 
tions. 

The  Lymphatic  vessds  of  the  heart  originate  in  the  subaerona  areolar 
tissue  of  the  surfiu:e,  and  in  the  deeper  tissues  of  the  oigan,  and  follow 
the  course  of  the  vessels,  principally,  along  the  right  border  of  the  heart 
to  the  glands  situated  around  the  arch  of  the  aorta  and  the  brondiial 
glands,  whence  they  proceed  to  the  root  of  the  neck,  and  terminate  in 
the  thoracic  duct 

The  Pericardiac  and  thymic  lymphatic  vessels  proceed  to  join  the 
anterior  mediastinal  and  bronchial  glands. 

The  Lymphatic  vessels  <^the  Hoer  are  divisible  into  the  deep  and 
superficial.  The  former  take  their  course  through  the  portal  canals, 
and  through  the  right  border  of  the  lesser  omentum,  to  ^e  lymphatic 
glands  situated  in  the  course  of  the  hepatic  arteiy  and  along  the 
lesser  curve  of  the  stomach.  The  superficial  lymphatics  are  aitoated 
in  the  areolar  structure  of  the  proper  capsule,  over  the  whole  suiftoe 
of  the  liver.  Those  of  the  convex  surface  are  divided  into  two  sets; — 
1.  Those  which  pass  from  before  backwards;  2.  Those  which 
advance  from  behind  forwards.  The  former  unite  to  form  trunks, 
which  enter  between  the  folds  of  the  lateral  ligaments  at  the  right 
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and  left  extremities  of  the  oigan,  and  of  the  coronary  ligament  in  the 
middle.  Some  of  these  pierce  the  diaphragm  and  join  the  posterior 
mediastinal  glands ;  others  converge  to  the  lymphatic  glands  situated 
around  the  inferior  cava.  Those  which  pass  from  behind  forwards 
consist  of  two  groups :  one  ascends  between  the  folds  of  the  broad 
ligament,  and  perforates  the  diaphragm,  to  terminate  in  the  anterior 
mediastinal  glands;  the  other  curves  around  the  anterior  margin  of 
the  liver  to  its  concave  surface,  and  from  thence  to  the  glands  in  the 
right  border  of  the  lesser  omentum.  The  lymphatic  vessels  of  the 
concave  snrfece  are  varioui^y  distributed,  according  to  their  poution ; 
those  from  the  right  lobe  terminate  in  the  lumbar  glands ;  those  from 
the  gall-bladder  which  are  large  and  form  a  remarkable  plexus,  enter 
the  glands  in  the  right  border  of  the  lesser  omentum ;  and  those  from 
the  left  lobe  converffe  to  the  lymphatic  glands,  situated  along  the  lesser 
curve  of  the  stomach. 

The  LymphaJtia  glands  of  ike  spleen  are  situated  around  its  hilus, 
and  those  of  the  pancreas  in  the  course  of  the  isplenic  vein.  The 
lymphatic  vessels  of  these  organs  pass  through  their  respective  glands, 
and  join  the  aortic  glands,  previously  to  terminating  in  the  thoracic 
duct* 

The  LymphaHe  glands  oftiie  stomach  are  of  small  size,  and  are  situated 
along  the  lesser  and  greater  curves  of  that  organ.  The  lymphatic  vessels^ 
as  in  other  viscera,  are  superficial  and  deep,  the  former  originating  in 
the  subserous  and  the  latter  in  the  submucous  tissue ;  they  pass  from 
the  stomach  in  four  different  directions :  some  ascend  to  the  glands, 
situated  along  the  lesser  curve,  others  descend  to  those  occupying  the 
greater  curve,  a  third  set  passes  outwards  to  the  splenic  glands,  and  a 
fourth  to  the  glands  situated  near  the  pylorus  and  to  the  aortic  glands. 

The  LytnphaHc  glands  of  the  small  intestine  are  situated  between  the 
layers  of  the  mesentery,  in  the  meshes  formed  by  the  superior  mesen- 
teric artery,  and  are  thence  named  mesenteric  glands.  These  glands  are 
most  numerous  and  largest,  superiorly,  near  the  duodenum ;  and,  in- 
feriorly,  near  the  termination  of  the  ileum. 

The  I^fmjAaiio  vessels  of  the  small  intestines  are  of  two  kinds :  those 
of  the  structure  of  the  intestines,  which  run  upon  its  sur&ce  previ- 
ously to  entering  the  mesenteric  glands ;  and  those  which  commence 
in  the  villi,  upon  the  sur&ce  of  the  mucous  membrane,  and  are  named 
lacteals. 

The  Ladeals^  according  to  Henle,  commence  in  the  centre  of  each 
yilluB  §s^.i2oe<^l  tubulus,  which  opens  into  a  fine  network,  situated  in 
the  submucous  tissue.  From  thu  areolar  network  the  lacteal  vessels 
proceed  to  the  mesenteric  glands,  and  from  thence  to  the  thoracic  duct, 
in  which  they  terminate. 

The  lAfmphaiie  gkmds  ofihe  large  intestines  are  situated  along  the 
attached  margin  of  the  intestine,  in  the  meshes  formed  by  the  arteries 
previously  to  their  distribution.  The  lymphatic  vessels  take  their 
course  in  two  different  directions ;  those  of  the  coecum,  ascending  and 
transverse  colon,  after  traversing  their  proper  glands,  proceed  to  the 
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meaentetic,  and  those  of  the  deBoending  colon  and  rectmn  to  the  lum- 
har  g^ds. 

The  Lymphatic  vessels  ofihs  kidney  follow  the  direction  of  the  blood- 
yesaeU  to  the  lumbar  gliuids  situated  around  the  aorta  and  inferior 
vena  cava ;  those  of  the  supra*  renal  capsules,  which  are  very  lai^  and 
numerous,  terminate  in  the  renal  l3nnphatic8. 

The  Lympkatie  vessels  <^the  viscera  of  ike  pelvis  terminate  in  the 
sacral  and  lumbar  glands. 

The  Lymphatic  vessels  of  the  testide  take  the  course  of  the  spermatic 
cord  in  which  they  are  of  large  size ;  they  terminate  in  the  lumbar 
glands. 

THORACIC  DUCT. 

The  thoracic  duct*  commences  in  the  abdomen,  by  a  considerable 
and  somewhat  triangular  dilatation,  the  reoq>taculum  ck^l,  whidi  is 
situated  upon  the  front  of  the  body  of  the  second  lumbar  vertebra, 
behind  and  between  the  aorta  and  inferior  yena  cava,  and  close 
to  the  tendon  of  the  right  crns  of  the  diaphragm.  From  the  upper 
part  of  the  receptaculum  chyli  the  thoracic  duct  ascends  through  the 
aortic  opening  of  the  diaphragm,  and  along  the  front  of  the  ver- 
tebral column,  lying  between  the  thoracic  aorta  and  vena  asygos,  to 
the  fourth  dorsal  vertebra.  It  then  inclines  to  the  left  side,  passes 
behind  the  arch  of  the  aorta,  and  ascends  by  the  side  of  the  oesophagus 
and  behind  the  perpendicular  portion  of  the  left  subclavian  artery 
to  the  root  of  the  neck  opposite  the  seventh  cervical  vertebra,  where 
it  makes  a  sudden  curve  forwards  and  downwards^  and  terminates 
at  the  point  of  junction  of  the  left  subclavian  with  the  left  internal 
jugular  vein. 

The  thoracic  duct  is  equal  in  size  to  the  diameter  of  a  gooee- 
quill  at  its  commencement  from  the  receptaculum  chyli,  diminishes 
considerably  in  diameter  towards  the  middle  of  the  posterior  me- 
diastinum, and  again  becomes  dilated  near  its  termination.  At 
about  the  middle  of  its  course  it  frequently  divides  into  two  branches 
of  equal  size,  which  reunite  after  a  short  course;  and  sometimes 
it  gives  off  several  branches,  which  assume  a  plexiform  arrangement 
in  this  situation.  Occasionally  the  thoracic  duct  bifrircateB  at  the 
upper  part  of  the  thorax  into  two  branches,  one  of  which  opens 
into  the  point  of  junction  between  the  right  subclavian  and  jugu- 
lar veins,  while  the  other  proceeds  to  the  normal  termination  of 
the  duct  on  the  left  side.  In  rare  instances  the  duct  has  been 
found  to  terminate  in  the  vena  azygos,  which  is  its  normal  desti- 
nation in  some  Mammalia. 

The  thoracic  duct  presents  fewer  valves  in  its  course  than  lym* 

*  The  thoracic  duct  was  discovered  by  Eustachius,  in  1563,  in  the  hone :  he 
regarded  it  as  a  vein,  and  called  it  the  vena  alba  thoracis.  The  lacteals  were 
flnt  seen  by  Asellius  in  l6S2,  in  the  dog;  and  within  the  next  ten  yean  by 
Vealingiua  in  man. 


phatic    TesKl>    generally  ; 
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blood  into  it!  cylindec. 

fronobii.— The  thomric 
duct  receiTGB  at  ila  com- 
mencemenl  four  or  Eye  large 
lymphatic  trunks,  which 
unite  to  form  the  recepta- 
culmn  chfli ;  it  next  re- 
ceiTet  the  tiunki  of  the 
lacteal  vessels.  Within  the 
thoraz  it  is  joined  hf  a  large 
lymphatic  tmnk  &om  the 
liTer,  and  in  its  course 
through  the  posterior  me- 
diastinnm,  receives  the  lym- 
phatic vessels  both  from  the 
Tiacera  and  from  the  parietcs 
□f  the  thoiai.  At  its  curve 
forwards  in  the  neck  it  is 
joined  bj  the  lymphatic 
trunks  tiiim  the  left  side 
of  the  head  aud  neck,  left 
upper  extremity,  and  bom 
tbe  upper  part  of  the  thoiai, 

The  Ductus  Iffo^haticus 
dexter  is  a  short  tnmk  which 
receives  the  lymphatic  ves- 
sels from  the  right  side  of 
the  head  and  neck,  right 
upper  extremity,  right  aide 
ol'  the  thorax,  right  lung. 


I.  Tbe  ucb  of  the 


bivDcha  divided  acst  thnr  origin,  t.  The  arteria  miianiiDBU,  (^vj 
the  riiht  taroOA  snl  right  auhclavian  sRcriei.  s.  The  left  csrotid 
left  nibtlsram.  7.  Thr  lupeiior  an,  (dtmed  by  tbe  union  of  e,  the 
iooomiiutE  i  snd  tbeK  b;  theJuncCioD  Q,  of  the  iDlvmsi  jugular  or 
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right  nibdaTian  with  the  right  internal  jugular  vein,  at  the  poiiit 
where  th^e  veins  unite  to  form  the  right  yena  innondnata.  It  is  pro- 
vided at  its  termination  with  a  pair  of  semilunar  valYca,  -which  prevent 
the  entrence  of  Uood  from  the  veins. 

utery  is  ihewn  by  a  dotted  line.  14.  The  duct  makiiig  its  tant  at  the 
root  of  the  neck  and  receivuig  levenl  lymphatic  tninki  previouaLy  to  tcnni- 
nating  in  the  posterior  aspect  of  the  junction  of  the  internal  jug;ular  and  sab- 
davian  vein.  16.  The  termuiation  of  the  tnink  of  the  ductus  lymphadciu 
dexter. 
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CHAPTER  VIII. 

ON  THE  NERVOUS  SYSTEM. 


Thb  nenrons  system  consists  of  a  central  organ,  the  cerebro-spinal 
centre  or  axis,  and  of  numerous  rounded  and  flattened  white  cords, 
the  nerres,  which  are  connected  by  one  extremity  with  the  cerebro- 
spinal centre,  and  by  the  other  are  distributed  to  all  the  textures  of 
the  body.  The  sympathetic  system  is  an  exception  to  diis  description ; 
for  in  place  of  one  it  has  many  small  centres  which  are  called  ganglia, 
and  which  communicate  yery  freely  with  the  cerebro-spinal  axis  and 
Trith  its  nerves. 

The  cerebro-spinal  axis  consists  of  two  portions,  the  brain,  an  organ 
of  large  size,  situated  within  the  skuU,  and  the  spinal  cord,  a  length- 
ened portion  of  the  nervous  centre  continuous  with  the  brain,  and 
occupying  the  canal  of  the  vertebral  colunm. 

The  most  superficial  examination  of  the  brain  and  spinal  cord  shews 
them  to  be  composed  of  fibres,  which  in  some  situations  are  ranged  side 
by  side  or  collected  into  bundles  or  fasciculi,  and  in  other  situations 
are  interlaced  ^t  various  angles  by  cross  fibres.  The  fibres  are  con- 
nected and  held  together  by  a  delicate  areolar  web,  which  forms  the 
bond  of  support  to  the  entire  organ.  It  is  also  observed  that  the 
cerebro-spinal  axis  presents  two  substances  differing  frt)m  each  other 
in  density  and  colour  ;  a  grey  or  cineritious  or  cortical  substance,  and 
a  white  or  medullary  substance.  The  grey  substance  forms  a  thin 
lamella  over  the  entire  sur&ce  of  the  convolutions  of  the  cerebrum,  and 
the  laminae  of  the  cerebellum :  hence  it  has  been  named  cortical ;  but 
the  grey  substance  is  not  confined  to  the  sur&ce  of  the  brain,  as  this 
term  would  imply ;  it  is  likewise  situated  in  the  centre  of  the  spinal 
cord  its  entire  length/ and  may  be  thence  traced  through  the  medulla 
oblongata,  crura  cerebri,  thalami  optici,  and  corpora  striata  ;  it  enters 
also  into  the  composition  of  the  locus  perforatus,  tuber  cinereum,  com- 
missura  mollis,  pineal  gland,  pituitary  gland,  and  corpora  rhomboidea. 

The  fibres  of  the  cerebro-spinal  axis  are  arranged  into  two  classes, 
diverging  and  converging.  The  diverging  fibres  proceed  from  the 
medulla  oblongata,  and  diverge  to  every  part  of  ^e  surface  of  the 
brain ;  while  the  converging  commence  upon  the  sur&ce,  and  proceed 
inwards  towards  the  centre  so  as  to  connect  the  diverging  fibres  of  op 
posite  sides.  In  certain  parts  of  their  course  the  diverging  fibres  are 
separated  by  the  grey  substance,  and  increase  in  number  so  as  to  form 
a  body  of  considerable  size,  which  is  called  a  ganglion.    The  position 
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and  mutual  relationa  of  these  fibres  and  ganglia  may  be  best  ezphined 
by  reference  to  the  mode  of  development  of  the  cerebro-apinal  axis  in 
animals  and  in  man. 

The  centre  of  the  nervous  system  in  the  lowest  animals  possessed  of 
a  lengthened  axis,  presents  itself  in  the  form  of  a  double  cord.  A  step 
higher  in  the  animal  scale,  and  knots  or  gaa^iUa  are  developed  upon 
one  extremity  of  this  cord  ;  such  is  the  most  rudimentary  condition  of 
the  bndn  in  the  lowest  forms  of  vertebrata.  In  the  lowest  fi^es  the 
anterior  extremity  of  the  double  cord  displays  a  succession  of  five  pairs 
of  ganglia.  The  higher  fishes  and  amphibia  appear  to  have  a  diffinoit 
disposition  of  these  primitive  ganglia.  The  first  two  have  become 
fused  into  a  single  ganglion,  and  then  foUow  only  three  pairs  of  sym- 
metrical ganglia.  But  if  the  larger  pair  be  unfolded  after  beii^ 
hardened  in  alcohol,  it  will  then  be  seen  that  the  whole  number  of 
ganglia  exist,  but  that  four  have  become  concealed  by  a  thin  covering 
that  has  spread  across  them.  This  condition  of  the  brain  carries  us 
upwards  in  the  animal  scale  even  to  Mammalia  ;  e,g.^  in  the  dog  or 
cat  we  find,  first  a  single  ganglion,  the  cerebellum ;  then  three  pairs 
following  each  other  in  succession  ;  and  if  we  unfold  the  middle  pair, 
we  shall  be  at  once  convinced  that  it  is  composed  of  two  pairs  of 
primitive  ganglia  concealed  by  an  additional  development.  Again  it 
will  be  observed,  that  the  primitive  ganglia  of  opposite  aides,  at  first 
separate  and  disjoined,  become  connected  by  means  of  transverae  filKes 
of  communication  {commissures;  commissure^  a  joining).  The  office 
of  these  commissures  is  the  association  in  function  of  the  two  sym- 
metrical portions.  Hence  we  arrive  at  the  general  and  important  con- 
clusion, that  the  brain  among  the  lower  animals  consists  of  primitioe 
cords,  primitive  ganglia  upon  those  cords,  and  commissures  which  con- 
nect the  substances  of  the  adjoining  ganglia,  and  associate  their 
functions. 

In  the  development  of  the  cerebro-spinal  axis  in  man,  the  earliest 
indication  of  the  spinal  cord  is  presented  under  the  form  of  a  pfur  of 
minute  longitudinal  filaments  placed  side  by  side.  Upon  these, 
towards  the  anterior  extremity,  five  pairs  of  minute  swellings  aze 
observed,  not  disposed  in  a  straight  line  as  in  fishes,  but  carved  upon 
each  other  so  as  to  correspond  with  the  direction  of  the  future  cninium. 
The  posterior  pair  soon  become  cemented  upon*  the  middle  line,  form- 
ing a  single  ganglion  ;  the  second  pair  also  unite  with  each  other ;  the 
third  and  fourth  pairs,  at  first  distinct,  are  speedily  veiled  by  a  lateral 
development,  which  arches  backwards  and  conceals  them  ;  the  anterior 
pairs,  at  first  very  small,  decrease  in  size  and  become  almost  lost  in  the 
increased  development  of  the  preceding  pairs. 

We  see  here  a  chain  of  resemblances  corresponding  with  the  pro- 
gressive development  observed  in  the  lower  animals  ;  the  human  brain 
is  passing  through  the  phases  of  improving  development,  which  dis- 
tinguish the  lowest  from  the  lower  creatures :  and  we  are  naturally  led 
to  the  same  conclusion  with  regard  to  the  architecture  of  the  human 
brain,  that  we  were  led  to  establish  as  the  principle  of  development  in 
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the  inferiiH  aeatuies,  nomeiy,  that  it  U  compoaed  <it  priniint  cordt, 
primHitx  ganglia  upon  thote  cordi,  tommauTea  to  connect  those 
ganglia,  and  development  hom  those  gangliL 

In  the  adnll,  the  primiHve  lonffihtdaal  corda  have  become  cemenled 
together,  to  form  the  tpiaal  cord.  Bot,  at  the  npper  extremitj,  they 
separate  fimn  each  other  nnder  the  nameofcrora  cerebri.  ThejSrrt 
pair  ofgajiglia  developed  from  the  primitive  cordi,  have  grown  into 
the  iXTtMunt ;  the  leeosd  pair  (the  optic  label  of  animals)  hare 
become  the  torpora  tpadrigemna  of  man.  The  third  pair,  the  optic 
Ihiiami,  and  the  fovr&,  the  corpont  tfeiota,  aie  the  Ixuii  of  the  litim- 
spherea,  which,  the  merest  lamina  in  the  fiah,  have  become  the  largeit 
portion  of  the  brain  in  man.  And  the  fifth  pair  {olfactory  lobes), 
so  large  in  the  lowest  fbnna,  have  dwindled  into  the  olfadiry  iu^ 

uid  spinal  coid  when  examined 
L  of  hhrea  embedded  in  granular 


The  fibres   < 


s  the  a 
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antity  ;  the  latter,  where  the  fibres 
enter  the  grey  substance,  and  between  the»e  admeaiurementi  every 
intermediate  size  occnra.  The  fibres  are  composed  of  a  thin,  trans- 
larent,  and  strvctuieless  nenrilenuna,  containing  in  the  living  bodf  a 
pellndd,  colourless,  oil-like  fluid  (neurine).  After  death  the  nervous 
fluid  coagulates,  and  then  presents  the  appearance  of  a  white,  opake, 
card-like  matter,  which  aggregates  in  mosses  when  the  fibres  are 
preesed  or  stretched,  and  gives  to  the  nervous  fibre  a  varicose  fi>rm. 
The  dispoution  of  the  nervous 
fibre  to  take  on  the  varicose 
form  bears  a  close  relation  to  ^^-  '"' 

the  thionesB  of  the  neurilemma ;  , 

hence  in  the  fibres  of  tiia  brain  ,<.  .  .-  ^ 

and  spinal  cord,  and  also  in 
those  of  the  olfactory,  optic, 
and  auditory  nervea,  where  the 
neurilemma  is  very  thin,  this 
character  is  most  remarkable. 
The  nervous  fibres  of  the  brain 
termiDale  in  the  grey  substance 
by  forming  loops,  as  do  the 
peripheral  nerves  in  nearly  all 
parts  of  the  body. 

The  grey  substance  of   the 
brain  is  composed  of  globular 
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cells  embedded  in  a  Boft  granular  matter,  which  serres  as  a  bond  of 
connection  between  them.  The  cells  Tary  in  size  firom  yi^  to 
fjfgjf  of  an  inch  in  diameter ;  they  are  of  a  reddish  grey  raloar, 
and  are  composed  of  a  moderately  thick  capsule,  containing  a  soft 
granular  pulp  and  a  nucleolated  nucleus  adherent  to  the  inner  sor&ce 
of  the  iuYesting  capsule.  The  contents  of  the  nucleus  are  similar  to 
those  of  the  parent  cell,  and  the  nucleolus  may  be  either  single  or 
granular.  Besides  the  constituents  of  the  nerre-cell,  there  are  p^ 
ment  granules  in  variable  number,  sometimes  di^)er8ed  generally 
through  the  pulp,  and  sometimes  collected  into  small  clnsters,  and 
giving  to  the  cell  a  various  tint  of  grey.  It  is  to  these  pigment- 
beariug  cells,  collected  together  in  greater  or  smaller  numbers,  diat 
different  parts  of  the  brain  owe  their  relative  degrees  of  intensity  of 
grey.  The  general  form  of  the  nerve-ceUs  is  globular,  but  there  are 
found  mingled  with  the  globular  cells  others  of  differrait  shape. 
Some  of  these  latter  are  oval  obloug,  or  flattened,  but  the  most  re- 
markable form  is  that  which  is  termed  caudate^  from  its  sending  off 
from  its  periphery  one  or  more  ccecal  processes  of  variable  length. 
From  the  capsules  of  the  nerve-oells  filaments  are  frequently  given  oS, 
which  serve  to  connect  the  cells  together,  and  the  number  and 
arrangement  of  the  cells  offer  many  peculiarities  in  difierent  parts  of 
the  cerebro-spinal  mass. 

Two  kinds  of  grey  substance  are  described  by  Rolando  as  existing 
in  the  spinal  cord  ;  the  one  {substantia  ciiterea  apongioea  tfoscuiom)  is 
the  ordinary  grey  matter  of  the  cord,  and  the  other  (substcmiia  cmerm 
geloHnosa)  forms  part  of  the  posterior  eomua.  The  former  resembles 
in  structure  the  grey  matter  of  the  brain,  while  the  latter  is  composed 
of  small  bodies  resembling  the  blood  corpuscles  of  the  frog. 

The  nerves  are  divisible  into  two  great  classes;  those  which  pro- 
ceed directly  from  the  cerebro-spinal  axis,  the  craniaJ  and  spinal  naves, 
and  constitute  the  system  of  animal  life  ;  and  those  which  originate 
from  a  system  of  nervous  centres,  independent  of  the  cerebro-spinal 
axis,  but  closely  associated  with  that  centre  by  numerous  oonimunica- 
tions,  the  s}anpathetic  system,  or  system  of  organic  life. 

The  division  of  nerves  into  cranial  and  spinal  is  purely  arbitratr, 
and  depends  upon  the  circumstance  of  the  former  passing  through  the 
foramina  of  the  cranium,  and  the  latter  through  those  of  the  verte- 
bral column.  With  respect  to  origin,  all  the  cranial  nervea,  with  the 
exception  of  the  first,  ol&ctory,  proceed  fix)m  the  spinal  cord,  or 
from  its  immediate  prolongation  into  the  brain.  The  spinal  naves 
arise  by  two  roots;  anterior,  which  proceeds  firom  the  anterior  segment 

envelope,  and  a  contained  substance,  neurine.  4.  A  nerve-cell,  shewing  it» 
composition  of  a  granular-looking  capsule  and  granular  contents.  5.  Its  nu- 
deuB  containing  a  nucleolus.  6.  A  nerve-cell  from  which  several  caudaie  pio- 
cesses  are  given  off.  It  contains,  like  the  preceding,  a  nudeokted  nucleuB.  *. 
The  third  constituent  of  the  medullary  masses,  namelv,  granules,  or  xather 
minute  cells.  These  are  dispersed  among  the  cerebral  fibres  in  great  nmnben ; 
they  present  every  variety  ofsise,  and  are  many  of  them  nucleated. 
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of  the  spinal  cord,  and  possesses  a  motor  function  ;  and  poiimwr^ 
'virhich  is  connected  with  the  posterior  segment^  and  bestows  the  ftculty 
of  sensation.  The  motor  nerves  of  the  cranium  are  shown  by  dissec- 
tion to  be  continuous  with  the  motor' portion  of  the  cord,  and  form  one 
system  with  the  motor  roots  of  the  spinal  cord  ;  while  the  nerves  of 
sensation,  always  excepting  the  olfactory,  are  in  like  manner  traced  to 
the  posterior  segment  of  the  cord,  and  form  part  of  the  system  of 
sensation.  To  these  two  systems  a  third  was  added  by  Sir  Charles 
Bell,  the  respiratory  system,  which  consists  of  nerves  associated  in  the 
function  of  respiration,  and  arising  from  the  side  of  tibe  upper  part 
of  the  spinal  cord  in  one  continuous  line,  which  he  t^fsnce  named  the 
respiratory  tract.  The  microscope  has  succeeded  in  making  no  struo- 
tnral  distinction  between  the  anterior  and  posterior  roots  of  the  ^nnal 
nerves  ;  but  the  latter  are  remarkable  from  possessing  a  ganglion 
near  their  attachment  with  the  cord.  This  ganglion  is  observed 
upon  the  posterior  roots  of  all  the  spinal  nerves,  and  also  upon  the 
corresponding  root  of  the  fifth  oanial  nerve,  which  is  thence  con- 
sidered a  spinal  cranial  nerve.  Upon  others  of  the  cranial  nerves  a 
ganglion  is  found,  which  associates  them  in  their  function  with  the 
nerves  of  sensation,  and  establishes  an  analogy  with  the  spinal  nerves. 

The  researches  of  Mr.  Grainger  have  made  an  important  addition 
to  our  knowledge  of  the  mode  of  connection  of  the  nerves  with  the 
spinal  cord ;  he  has  shown  that  both  roots  of  the  spinal  nerves,  as 
well  as  most  of  the  cerebral,  divide  into  two  sets  of  filaments  upon 
entering  the  cord,  one  set  being  connected  to  the  grey  substance, 
while  the  other  is  continuous  with  the  white  or  fibrous  part  of  the 
cord.  The  former  he  considers  to  be  the  agents  of  the  ezcito-motory 
system  of  Dr.  Marshall  H^  ;  and  the  latter,  the  communication  with 
the  brain  and  the  medium  for  the  transmission  of  sensation  and 
volition.  He  has  not  been  able  to  trace  the  fibres  which  enter  the 
grey  substance  to  their  termination  ;  but  he  thinks  it  probable  that 
the  ultimate  filaments  of  the  posterior  root  join  those  of  the  anterior 
root ;  or  in  the  words  of  Dr.  Marshall  HalPs  system,  that  the  incident 
fibres  (sensitive)  are  continuous  with  the  reflex  (motor). 

The  connection  of  a  nerve  with  the  cerebro-spinal  axis  is  called,  for 
convenience  of  description,  its  wigia, :  this  term  must  not,  however, 
be  received  literally,  for  each  nerve  is  devdoped  in  the  precise 
situation  which  it  occupies  in  the  body,  and  with  the  same  relations 
that  it  possesses  in  after  life.  Indeed,  we  not  unfrequently  meet 
with  instances  in  anencephalous  fistuses  where  the  nerves  are  beau- 
tifully and  completely  formed,  while  the  brain  and  spinal  cord  are 
wanting.  The  word  **  origin^  must  therefore  be  considered  as  a  relict 
of  the  darkness  of  preceding  ages,  when  the  cerebro-spinal  axis  was 
looked  upon  as  the  tree  from  which  the  nerves  pushed  forth  as 
branches.  In  their  digtribution  the  spinal  nerves  for  the  most  part 
follow  the  course  of  the  arteries,  particularly  in  the  limbs,  where  they 
lie  abnost  constantly  to  the  outer  side  and  superficially  to  the  vessels, 
as  if  for  the  purpose  of  receiving  the  first  intimation  of  danger  and  of 


404  NXRVB8. — STBUCTURB. — COMMUNICATIONS. 

commimicatiiig  it  to  the  moBcles,  that  the  latter  may  inatantly  lemoTe 
the  arteries  finm  impending  injury. 

The  microacopic  examination  of  a  cerebro-spinal  nenre  shows  it  to 
be  composed  of  minute  fibres,  resembling  those  of  the  brain,  and  con- 
sisting of  a  neurilemma  enclosing  a  pellucid  fluid  daring  life,  and  an 
opaque,  white,  curd-like  substance  after  death.  The  chief  di£ference 
between  the  fibres  of  the  nerves  and  the  cerebral  fibres  is  the  larger 
'^  (t0W  ^  TvW  ^^  ^^  inch)  of  the  former,  the  greater  thickness  of 
their  nevunlenmia,  and  a  consequent  indisposition  to  the  formation  of 
Taricose  enlargements  upon  compression.  The  primitive  f3bre»^  or  fiior 
menU,  are  assembled  into  small  bundles  and  enclosed  in  a  distiiict 
sheath,  constitutmg  &funiculits;  the  funiculi  are  collected  into  huger 
bundles  OT/oBdcuU^asid.  a  single  £Euciculus  or  a  number  of  fiaaciculi  con- 
nected by  fibro-cellular  tissue,  and  invested  by  a  membranous  dieath, 
constitute  a  nerve.  The  funiculi,  when  freshly  exposed,  presoit  a 
peculiar  zigzag  line  across  their  cylinder,  which  is  most  probably  pro- 
duced by  a  wrinkling  of  the  neurilemma,  as  it  is  destroyed  by  makiiig 
extension  upon  the  nerve. 

Commumoaiiims  between  nerves  take  place  either  by  means  of  the 
funiculi  composing  a  single  nerve,  or  of  the  &scicnli  in  a  nenom 
plexus.  In  these  conmiunications  there  is  no  fusion  of  nervous  sab- 
stance,  the  cord  formed  by  any  two  funiculi  is  constantly  enkiged, 
and  corresponds  accurately  widi  their  combined  bulk.  Microscopic 
examination  substantiates  this  observation,  and  shows  that  the  primi- 
tive fibre  passes  unchanged  fimm  one  funiculus  to  the  other,  so  that 
the  primitive  fibre  is  single  and  uninterrupted  from  its  connection 
with  the  cerebro-spinid  axis  to  its  terminal  distribution.  A  nervras 
piesnu  consists  in  a  communication  between  th*  finciculi  and  fimi- 
culi  composing  the  nerves  which  are  associated  in  their  supply  of  a 
limb  or  of  a  certain  region  of  the  body.  During  this  conununication 
there  is  an  interchange  of  funiculi,  and  with  the  funiculi  an  inter- 
change of  fibres.  , 

The  i^fn^Hitheiui  system  consists  of  numerous  ganglia,  of  commnni- 
cating  branches  passing  between  the  ganglia,  of  others  passing  be- 
tween the  ganglia  and  the  cerebro-spinal  axis,  and  of  branches  of 
distribution  which  are  remarkable  for  their  frequent  and  plexifora 
communications.  The  sympathetic  nerves  also  differ  from  other  nerres 
in  their  colour,  which  is  of  a  greyish  pearly  tint.  Examined  with 
the  microscope  they  are  seen  to  be  composed  of  an  admixture  of  grey 
and  white  fibres;  the  white  fibres  belong  to  the  cerebro-spinal  system: 
the  grey  are  much  smaller  than  the  white,  less  transparent,  and  the 
neunlemma  is  less  easily  distinguishable  from  its  contents:  some  of  the 
nerves  are  composed  of  grey  fibres  only,  without  any  admixture  of 
white.  The  sympathetic  ganglia  contain  the  nerve  cells  obsnred  in 
the  grey  substance  of  the  brain ;  they  are  firmer  in  structure  and  a- 
closed  in  a  strong  investing  capsule,  the  latter  being  made  up  of 
nucleated  corpuscles.  The  fasciculi  of  fibres  entering  the  ganglion 
become  divided  and  form  a  plexus  around  the  globoleB ;  they  tha 
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conrerge  to  constitnte  one  or  more  fiuciculi,  by  which  they  quit  the 
ganglion. 

The  termination  of  nerres  takes  place  by  a  separation  of  the  fiwci- 
ciili  into  their  primitive  nervoas  fibrils,  and  by  the  distribution  of  the 
latter  to  the  yarious  tissues  and  surfaces  of  the  body  in  the  form  of 
loops.  In  the  muscles  these  terminal  loops  surround  the  ultimate  &sci- 
cnli,  in  the  skin  they  enter  into  the  composition  of  the  papillae,  and  in 
very  thin  membranes  they  are  modified  so  as  to  constitute  a  net-work. 
The  nerves  of  special  sense  offer  other  modifications  in  the  mode  of 
termination  of  the  primitive  fibres ;  thus,  in  the  ol£Eictory  nerve,  the 
termination  is  by  loops ;  in  the  auditory  nerve,  partly  by  loops,  and 
partly  by  free  extremities ;  and  in  the  optic  nerve  by  firee  rounded  ex- 
tremities alone. 

The  capillary  vessels  of  nerves  are  very  minute.  They  run  parallel 
with  the  nervous  &8ciculi,  and  every  here  and  there  are  connected  by 
transverse  communications,  so  as  to  give  rise  to  a  net- work  composed 
of  oblong  meshes  very  similar  to  the  capillary  system  of  muscles. 

The  nervous  system  may  be  divided  for  convenience  of  description 
into  1.  The  brain.  2.  The  spinal  cord.  3.  The  cianial  nerves. 
4.  The  spinal  nerves.     5.  The  sympathetic  system. 


THE   BRAIN. 

The  brain  is  a  collective  term  which  signifies  those  parts  of  the 
nervous  system,  exclusive  of  the  nerves  themselves,  which  are  contained 
within  the  cranium ;  they  are  the  cerebrum,  cerebellum,  and  medulla 
oblongata.  These  are  invested  and  protected  by  the  membranes  of  the 
brain,  and  the  whole  together  constitute  the  encephalon  (U  »t(pmkn, 
within  the  head^. 


MSMBRANB8  OP  THE  ENCEPHALON. 

Dissection, — To  examine  the  encephalon  with  its  membranes,  the 
upper  part  of  the  skull  must  be  removed,  by  sawing  through  the  ex- 
ternal table  and  breaking  the  internal  table  with  the  chisel  and  ham- 
mer. After  the  calvarium  has  been  loosened  all  round,  it  will  require 
a  considerable  degree  of  force  to  tear  the  bone  away  from  the  dura 
mater.  This  adhesion  is  particularly  firm  at  the  sutures,  where  the 
dura  mater  is  continuous  with  a  membranous  layer  interposed  between 
the  edges  of  the  bones;  in  other  situations,  the  connection  results 
from  numerous  vessels  which  permeate  the  inner  table  of  the  skull. 
The  adhesion  subsisting  between  the  dura  mater  and  bone  is  greater 
in  the  young  subject  and  in  old  persons  than  in  the  adult.  Upon 
being  torn  away,  the  internal  table  will  present  numerous  deeply 
grooved  and  ramified  channels,  corresponding  with  the  branches  of  the 
arteria  meningea  media.    Along  the  middle  line  will  be  seen  a  groove 
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corretponding  with  the  tnpeiior  loDgitadinal  suras,  and  on  either  nde 
may  be  freqaently  observed  some  depressed  fossse,  corresponding  with 
the  Pacchionian  bodies. 

The  membranes  of  the  encephalon  are  the  dura  mater,  aradmoid 
wtewtbrane^  and  pia  nuUer, 

The  Dura  matbr*  is  the  firm,  whitish  or  greyish  layer  which  ii 
brought  into  view  when  the  calyariom  is  removed.  It  is  a  strong  £• 
brons  membrane,  somewhat  laminated  in  textore,  and  oompoied  of 
white  fibrons  tissue.  Lining  the  interior  of  the  cranium,  it  serres  as 
the  internal  periostenm  of  that  cavity;  it  is  prolonged  also  into  the 
spinal  colmnn,  under  the  name  of  thecavertebralis,  but  is  not  adhemt 
to  the  bones  in  that  canal  as  in  the  cranium.  From  the  internal  ear- 
&ce  of  the  dura  mater,  processes  are  directed  inwards  lor  the  sapport 
and  protection  of  parts  of  the  brain;  while  from  its  exterior,  other  pro- 
cesses are  prolonged  outwards  to  form  sheaths  for  the  nerves  as  they 
quit  the  skull  and  spinal  column.  Its  external  surftu:e  is  rough  and  fr* 
brous,  and  corresponds  with  the  internal  table  of  the  skuIL  The  in> 
temal  snrfiice  is  smooth,  and  lined  by  the  thin  varnish-like  lamella  of 
the  arachnoid  membrane.  The  latter  is  a  serous  membrane.  Henoe 
the  dura  mater  becomes  a  fibro-aermu  membrane,  being  composed  of 
its  own  proper  fibrous  structure,  and  the  serous  layer  derived  from  the 
arachnoid.  There  are  two  other  instances  of  fibro-serous  membrane  in 
the  body,  formed  in  the  same  way,  namely^  the  pericardium  and  tu- 
nica albuginea  of  the  testicle. 

On  the  external  surface  of  the  dura  mater  the  branches  of  the  mid- 
dle meningeal  artery  may  be  seen  ramifying ;  and  in  the  middle  line  is 
a  depressed  groove,  formed  by  the  subsidence  of  the  upper  wall  of  the 
superior  longitudinal  sinus.  If  the  sinus  be  opened  along  its  coone, 
it  will  be  found  to  be  a  triangular  channel,  crossed  at  its  lower  angle 
by  numerous  white  bands,  (^ed  chords  Willisiif;  granular  bodies 
are  also  occasionally  seen  in  its  interior,  these  are  glandulae  PacchiooL 

The  GlanduUs  PacchioniX  are  small,  round,  whitish  granulations, 
occurring  singly  or  in  clusters,  and  forming  small  groups  of  various 
size  along  the  maigin  of  the  longitudinal  fissure  of  the  hemispheres, 
but  more  particularly  on  the  middle  of  this  border.  These  bodies 
would  seem  to  be  of  morbid  origin ;  they  are  absent  in  infancy,  in* 
crease  in  numbers  in  adult  life,  and  are  abundant  in  the  aged.  They 
are  generally  associated  with  opacity  of  the  arachnoid  around  their 
bases,  but  in  some  instances  are  wanting  even  in  the  adult.  They 
have  their  point  of  attachment  in  the  pia  mater,  from  which  they  seon 
to  spring,  carrying  with  them  the  arachnoid  membrane,  and  then,  in 

*  So  named  from  a  supposition  that  it  was  the  source  of  all  the  fibioa 
membranes  of  the  body. 

t  Willis  lived  in  the  seventeenth  centuiy;  he  was  a  great  defender  of  Oe 
opinions  of  Harvey. 

X  These  bodies  are  incorrectly  described  as  conglobate  glands  by  FaochioDi, 
in  an  epistolary  dissertation,  "  De  Glandolis  conglobatis  Diurse  Meunds 
indeque  ortis  Lymphatids  ad  Piam  Matrem  pzxxluctis,*'  published  in  F^iik,  n 
17O6. 
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proportion  to  their  size,  producing  yarions  effects  npon  contigaons  parts. 
For  example,  when  small  they  remain  free  or  constitute  a  bond  of  ad- 
hesion between  the  visceral  and  parietal  layer  of  the  arachnoid ;  when 
of  larger  size  they  produce  absorption  of  the  dura  mater,  and  as  the 
degree  of  absorption  is  greater  or  less,  they  protrude  through  that 
membrane,  and  form  depressions  on  the  inner  surface  of  the  cranium, 
or  simply  render  the  dura  mater  thin  and  cribriform.  Sometimes  they 
cause  alNiorption  of  the  wall  of  the  longitudinal  sinus,  and  projecting 
into  its  cavity  give  rise  to  the  granulations  described  in  relation  to  that 
channel. 

If  the  student  cut  through  one  side  of  the  dura  mater,  in  the  di- 
rection of  his  incision  through  the  skull,  uid  turn  it  upwards  towards 
the  middle  line,  he  will  observe  the  smooUi  internal  surface  of  this 
membnme.  He  will  perceive  also  the  hirge  veins  of  the  hemispheres 
filled  with  dark  blood,  and  passing  from  behind  forwards  to  open  into 
the  superior  longitudinal  sinus ;  and  the  firm  connection,  by  means  of 
these  veins  and  the  Pacchionian  bodies,  between  the  opposed  surfaces 
of  the  arachnoid  membrane.  If  he  separate  these  adhesions  with  his 
scdipel,  he  will  see  a  vertical  layer  of  dura  mater  descending  between 
the  hemispheres;  and  if  he  draw  one  side  of  the  brain  a  little  out- 
wards,  he  will  be  enabled  to  perceive  the  extent  of  the  process  of  mem- 
brane, which  is  called  the  folx  cerebri. 

The  processes  of  dura  mater  which  are  sent  inwards  towards  the 
interior  of  the  skull,  are   the  foix  oertbri^  tentorium  cerebeUi,  and 
^fidx  cerebellu 

The  Falx  cerebri  (&lx,  a  sickle),  so  named  from  its  sickle-like  ap- 
pearance, narrow  in  front,  .broad  behind,  and  forming  a  sharp  curved 
edge  below,  is  attached  in  front  to  the  crista  galli  process  of  the 
ethmoid  bone,  and  behind  t»  the  tentorium  cerebeUi. 

The  Tentorium  cerebelii  ( tentorium,  a  tent)  is  a  roof  of  dura  mater, 
thrown  across  the  cerebellum  and  attached  at  each  side  to  the  margin 
of  the  petrous  portion  of  the  temporal  bone  ;  behind  to  the  transverse 
ridge  of  the  occipital  bone,  which  lodges  the  lateral  sinuses ;  and  to  the 
clinoid  processes  in  front.  It  supports  the  posterior  lobes  of  the 
cerebrum  and  prevents  their  pressure*  on  the  cerebellum,  leaving  only 
a  small  opening  anteriorly,  for  the  transmission  of  the  crura  cerebri. 

The  FcUa  cerebelii  is  a  small  process,  generally  double,  attached  to 
the  vertical  ridge  of  the  occipital  bone  beneath  the  lateral  sinus,  and  to 
the  tentorium.  It  is  received  into  the  indentation  between  the  two 
hemispheres  of  the  cerebellum. 

The  layers  of  the  dura  mater  separate  in  several  situations,  so  as  to 
form  irregular  channels  which  receive  the  venous  blood.  These  are  the 
sinuses  of  the  dura  mater,  which  have  been  described  at  page  370. 

The  student  cannot  see  the  tentorium  and  falx  cerebelU  until  the 
brain  is  removed ;  but  he  should  consider  the  attachments  of  the  for- 

*  In  leiq^ing  animals,  as  the  feline  and  canine  genera,  the  tentorium  forms  a 
bony  tent. 
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mer  npon  the  dried  skull,  for  he  will  have  to  incise  it  in  the  removal 
of  the  brain.  He  should  now  proceed  to  that  operation,  for  which 
purpose  the  dura  mater  is  to  he  incised  all  round,  on  a  level  with  the 
section  Uurough  the  skull,  and  the  scissors  are  to  be  carried  deeply  be- 
tween the  hemispheres  of  the  brain  in  firont,  to  cut  through  the  ante- 
rior part  of  the  falx  ;  then  draw  the  dura  mater  backwards,  and  leave 
it  himging  by  its  attachment  to  the  tentorium.  Raise  the  antezior 
lobes  of  the  brain  carefully  with  the  hand,  and  lift  the  olfoctory  bulbs 
from  the  cribriform  fossae  with  the  handle  of  the  scalpel.  Then  cat 
across  the  two  optic  nerves  and  internal  carotid  arteries.  Next  divide 
the  infundibulum  and  third  nerve,  and  carry  the  knife  along  the  mar- 
gin of  the  petrous  bone  at  each  side,  so  as  to  divide  the  tentorimn 
near  its  attachment.  Cut  across  the  fourth,  fifth,  sixth,  seventh,  and 
eighth  nerves  in  succession  with  a  sharp  knife,  and  pass  the  scalpel  as 
far  down  as  possible  into  the  vertebral  canal,  to  sever  the  spinal  cord, 
cutting  first  to  one  side  and  then  to  the  other,  in  order  to  divide  the 
vertebral  arteries  and  first  cervical  nerves.  Then  let  him  press  the 
cerebellum  gently  forwards  with  the  fingers  of  the  right  hand,  the  he- 
mispheres being  supported  with  the  left,  and  the  brain  will  roll  into 
his  hand. 

The  Arteries  of  the  dura  mater  are  the  anterior  meningeal  &am  tl» 
ethmoidal,  ophthalmic,  and  internal  carotid.  The  middle  memnffealsai 
meningea  parva  from  the  internal  maxillary.  The  inferior  meningeal 
from  the  ascending  pharyngeal  and  occipital  arteries ;  and  the  posterior 
meningeal  from  the  vertebral. 

Its  Nerves  are  derived  from  the  nervi  moUes  and  vertebral  plexus  of 
the  sympathetic,  from  the  Casserian  ganglion,  the  ophthabnic  nave, 
and  sometimes  from  the  fourth.  The  branches  from  the  two  last  are 
given  off  while  those  nerves  are  situated  by  the  side  of  the  sella  tur- 
cica ;  they  are  recurrent,  and  pass  backwards  between  the  layers  of  the 
tentorium,  to  the  lining  membrane  of  the  lateral  sinus. 


Arcu^moid  membrane. 

The  Ara^noid  (ei^»x^  <7^«f,  like  a  spider^s  web),  so  named  from 
its  extreme  tenuity,  is  the  serous  membrane  of  the  cerebro-^inal 
centre,  and,  like  other  serous  membranes,  a  shut  sac.  It  envelopes 
the  brain  and  spinal  cord  (visceral  layer)  and  is  reflected  upon  the 
inner  surface  of  the  dura  mater  (parietal  layer),  giving  to  that  mem- 
brane its  serous  investment. 

On  the  upper  surface  of  the  hemispheres  the  arachnoid  is  transpa- 
rent, but  may  be  demonstrated  as  it  passes  across  the  sulci  from  one 
convolution  to  another  by  injecting,  with  a  blow-pipe,  a  stream  of  air 
beneath  it.  At  the  base  of  the  brain  the  membrane  is  opalescent  and 
thicker  than  in  other  situations,  and  more  easily  demonstrable  from 
the  circumstance  of  stretching  across  the  interval  between  the  middk 
lobes  of  the  hemispheres.     The  space  which  is  included  between  this 
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layer  of  membrane  and  those  parts  of  the  base  of  the  brain  which  are 
bounded  by  the  optic  commissure  and  fissures  of  Sylvius  in  front,  and 
the  pons  Varolii  behind,  is  termed  the  anterior  subarcu^noidean  space. 
Another  space  formed  in  a  similar  manner,  between  the  under  part  of 
the  cerebellum  and  the  medulla  oblongata,  is  the  posterior  sub-aradmoi- 
dean  space;  and  a  third  space,  situated  upon  the  corpora  quadrigemina, 
may  be  termed  the  superior  sub-arachnoidean  space.  These  spaces 
communicate  freely  with  each  other,  the  anterior  and  posterior  across 
the  crura  cerebelli,  the  anterior  and  the  middle  around  the  crura  cere* 
bri,  and  the  latter  and  the  posterior  across  the  cerebellum  in  the  course 
of  the  yermiform  processes.  They  communicate  also  with  a  still 
larger  space  formed  by  the  loose  disposition  of  the  arachnoid  around 
the  spinal  cord,  the  spinal  sub-arachnoidean  space*  The  whole  of  th^e 
spaces,  with  the  slighter  spaces  between  the  convolutions  of  the  hemi- 
spheres, constitute  one  large  and  continuous  cavity  which  is  filled  with 
a  limpid,  serous  secretion,  the  svib-arachmMean  fluid^*  a  fluid  which  is 
necessary  to  the  maintenance  and  protection  of  the  cerebro-spinal  mass. 
The  quantity  of  the  sub-arachnoidean  fluid  is  determined  by  the  re- 
lative size  of  the  cerebro-spinal  axis  and  that  of  the  containing  cavity, 
and  is  consequently  very  variable.  It  is  smaller  in  youth  than  in  old 
age,  and  in  the  adult  has  been  estimated  at  about  two  ounces.  The 
visceral  layer  of  the  arachnoid  is  connected  to  the  pia  mater  by  a  de- 
licate areolar  tissue,  which  in  the  sub-arachnoidean  spaces  is  loose  and 
filamentous.  The  serous  secretion  of  the  true  cavity  of  the  arachnoid 
is  very  small  in  quantity  as  compared  with  the  sub-arachnoidean 
fluid. 

The  arachnoid  does  not  enter  into  the  ventricles  of  the  brain,  as 
imagined  by  Bichat,  but  is  reflected  inwards  upon  the  venae  Galeni  for 
a  short  distance  only,  and  returns  upon  those  vessels  to  the  dura  mater 
of  the  tentorium.  It  surrounds  the  nerves  as  they  originate  from  the 
brain,  and  forms  a  sheath  around  them  to  their  point  of  exit  from  the 
skull.  It  is  then  reflected  back  upon  the  inner  surface  of  the  dura 
mater. 

There  are  no  vessels  apparent  in  the  arachnoid,  and  no  nerves  have 
been  traced  into  it. 

Pia  mater. 

The  Pia  nuxter  is  a  vascular  membrane  composed  of  innumerable 
vessels  held  together  by  a  thin  layer  of  fibro-cellular  tissue.  It  invests 
the  whole  surface  of  the  brain,  dipping  into  the  sulci  between  the  con- 
volutions, and  forming  a  fold  in  its  interior  called  velum  interposOum. 
It  also  forms  folds  in  other  situations,  as  in  the  third  and  fourth  ven- 
tricles, and  in  the  longitudinal  grooves  of  the  spinal  cord. 

*  The  presence  of  a  serouB  fluid  beneath  the  arachnoid  has  given  ri«e  to  the 
oo^jectnre  that  a  sub-arachnoid  serous  membrane  may  exist  in  that  situation. 
Sucb.  a  supposition  is  quite  unnecessary  to  explain  the  production  of  the  secre- 
tion, since  the  pia  mater  is  fully  adequate  to  taat  function. 
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This  membmne  differs  rerj  strikingly  in  its  stmctare  in  difievmt 
parts  of  the  cerebro-spinal  axis.  Thus,  on  the  sur&ce  of  the  ceiebnmi, 
in  contact  with  the  soft  grey  matter  of  the  brain,  it  is  exoesaiv^ 
TBscuIar,  forming  remarkable  loops  of  anastomoses  in  the  interspaces 
of  the  convolutions,  and  distributing  multitudes  of  minute  straight  ves- 
sels to  the  grey  substance.  In  the  substantia  perforata,  again,  and 
locus  perforatus,  it  gives  off  tufts  of  small  arteries,  which  pierce  the 
white  matter  to  reach  the  grey  substance  in  the  interior.  Bat  upon 
the  crura  cerebri,  pons  Varolii,  and  spinal  cord,  its  vascular  characta 
seems  almost  lost.  It  has  become  a  €lense  ^fibrous  membrane^  A\£Rrn\t  to 
tear  off,  and  forming  the  }MX)per  sheath  of  the  spinal  cord. 

The  pia  mater  is  the  nutrient  membrane  of  the  brain,  and  derives 
its  blood  from  the  internal  carotid  and  vertebral  arteries. 

Its  Nerves  are  the  minute  filaments  of  the  sympathetic,  which 
company  the  branches  oi  the  arteries. 


CBBEBRUM. 

The  Ckrehnim  is  divided  superioriy  into  two  hemispheres  by  the 
great  longitudinal  fissure,  which  lodges  the  £ei1x  cerebri,  and  marks  the 
original  development  of  the  brain  by  two  symmetrical  halves. 

Each  hemisphere,  upon  its  under  snr&ce,  admits  of  a  division  into 
three  lobes,  anterior,  middle,  and  posterior.  The  anterior  lobe  rests 
upon  the  roof  of  the  orbit,  and  is  separated  from  the  middle  by  the 
fissure  of  Sylvius.*  The  middle  lobe  is  received  into  the  middle 
fossa  of  the  iKtse  of  the  skull,  and  is  separated  fin>m  the  posterior  by  a 
slight  impression  produced  by  the  ridge  of  the  petanus  bone.  The  jMt- 
terior  lobe  is  supported  by  the  tentorium. 

If  the  upper  {Mirt  of  one  hemisphere,  at  about  one-third  from  its 
summit,  be  removed  with  a  scalpel,  a  centre  of  white  substance  will  he 
observed,  surrounded  by  a  narrow  border  of  grey,  which  follows  the 
line  of  the  sulci  and  convolutions,  and  presents  a  zigzag  form.  This 
section  from  exhibiting  the  largest  sur&ce  of  medullary  substance  de- 
monstrable in  a  single  hemisphere  is  called  centrum  ovale  minus;  it  is 
spotted  by  numerous  small  red  points  (puncta  vasculosa)  which  are 
produced  by  the  escape  of  blood  from  the  cut  ends  of  minute  arteries 
and  veins. 

Now  separate  carefully  the  two  hemispheres  of  the  cerebrum,  and  a 
broad  band  of  white  substance  (corpus  callosum)  will  be  seen  to  eon- 
nect  them  ;  it  will  be  seen  also  that  the  surface  of  the  hemisphere 
where  it  comes  into  contact  with  the  corpus  callosum  is  bounded  by  a 
large  convolution  (gyrus  fomicatus)  which  lies  horizontally  on  that 
body,  and  may  be  traced  forwards  and  backwards  to  the  base  of  the 


*  James  Dubois,  a  celebrated  professor  of  anatomy  in  Paris,  where  he  —»- 
ceeded  Vidius  in  1550,  although  known  much  earlier  by  his  works  and  &• 
coveiies,  but  particularly  by  his  violence  in  the  defence  of  Galea.    His 
was  Latinised  to  Jacobus  Sylvius. 
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brain,  tennmatmg  by<  each  extremity  at  the  fissore  of  Sjlnus.  The 
sulcuB  between  this  convolution  and  the  corpus  callosum  has  been 
termed,  very  improperly,  the  ''  ventricle  of  the  corpus  callosum,^^  and 
some  longitudinal  fibres  (strisB  longitudinales  laterales),  which  are 
brought  into  view  when  the  convolution  is  raised,  were  called  by 
Reil  the  "covered  band."  If,  now,  the  upper  part  of  each  hemisphere 
be  removed  to  a  level  with  the  corpus  callosum,  a  large  expanse  of 
medullary  substance,  surrounded  by  a  zigzag  line  of  grey  substance 
corresponding  with  the  convolutions  and  sulci  of  the  two  hemispheres, 
will  be  seen  ;  this  is  the  centrum  ovcUe  majus  of  Vieussens. 

The  Corpus  oaUosum  (callosus,  hard)  is  a  thick  layer  of  medullary 
fibres  passing  transversely  between  the  two  hemispheres,  «nd  con- 
stituting their  precU  commissure.  It  is  situated  in  the  middle  line 
of  the  centrum  ovale  majus,  but  nearer  to  the  anterior  than  to  the 
posterior  part  of  the  brain,  and  terminates  anteriorly  in  a  rounded 
border  (genu),  which  may  be  traced  downwards  to  the  base  of  the 
brain  in  front  of  the  commissure  of  the  optic  nerves.  Posteriorly  it 
forms  a  thick  rounded  fold  (splenium),  which  is  continuous  with  the 
fornix.     The  breadth  of  the  corpus  callosum  is  about  four  inches. 

Beneath  the  posterior  rounded  border  of  the  corpus  callosum  is  the 
transverse  Jissure  of  the  cerebrum,  which  extends  between  the  hemi- 
spheres and  crura  cerebri  from  very  near  the  fissure  of  Sylvius  on  one 
side,  to  the  same  point  on  the  opposite  side  of  the  brain.  It  is 
through  this  fissure  that  the  pia  mater  communicates  with  the  velum 
interpositum.  And  it  was  here  that  Bichat  conceived  the  arachnoid 
to  enter  the  ventricles  ;  hence  it  is  also  named  the  fissure  of  Bkh&t. 

Along  the  middle  line  of  the  corpus  callosum  is  the  raphe,  a  linear 
depression  between  two  slightly  elevated  longitudinal  bands  (chordae 
longitudinales  Lancisii)  ;  and,  on  either  side  of  the  raphe,  may  be 
seen  the  linea  transversa,  which  mark  the  direction  of  the  fibres 
of  which  the  corpus  callosum  is  composed.  These  fibres  may  be 
traced  into  the  hemispheres  on  either  side,  and  they  will  be  seen  to 
be  crossed  at  about  an  inch  from  the  raph6  by  the  longitudinal  fibres 
of  the  covered  band  of  ReiL  Anteriorly  and  posteriorly  the  fibres  of 
the  corpus  callosum  curve  into  their  corresponding  lobe. 

If,  now,  a  superficial  incision  be  made  through  the  corpus  callosum 
on  either  side  of  the  raph6,  two  irregular  cavities  will  be  opened, 
which  extend  from  one  extremity  of  the  hemispheres  to  the  other : 
these  are  the  lateral  ventrides.  To  expose  them  completely,  their 
upper  boundary  should  be  removed  with  the  scissors.  In  making  this 
dissection  the  thin  and  diaphanous  membrane  of  the  ventricles  may 
frequently  be  seen. 

Lateral  ventricles. — Each  lateral  ventricle  is  divided  into  a 
oenirod  cavity,  and  three  smaller  cavities  called  comua.  The  anterior 
oomu  curves  forwards  and  outwards  in  the  anterior  lobe  ;  the  middle 
corrm  descends  into  the  middle  lobe  ;  and  the  posterior  comu  passes 
backwards  in  the  posterior  lobe,  converging  towards  its  fellow  of  the 
opposite  side.     The  central  cavity  is  triangular  in  its  form,  being 
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below  (floor)  by  the  following  parts,  taken  in  their  order  of  position 
from  before  backwards  : — 

Corpus  striatum, 
Tenia  semicircularis. 
Thalamus  opticus, 
Choroid  plexus. 
Corpus  fimbriatum. 
Fornix. 

The  Corpus  striatum  is  named  from  the  striated  lines  of  white  and 
grey  matter  which  are  seen  upon  cutting  into  its  substance.  It  is 
grey  on  the  exterior,  and  of  a  pyriform  shape.  The  broad  end,  direct- 
ed forwards,  rests  against  the  corpus  striatum  of  the  opposite  side : 
the  small  end,  backwards,  is  separated  from  its  fellow  by  the  interpo- 
sition of  the  thalami  optici.  The  corpora  striata  are  the  superior 
ganglia  of  the  cerebrum. 

The  Tenia  semicircularis  (tenia,  a  fillet)  is  a  narrow  band  of  medul- 
lary substance,  extending  along  the  posterior  border  of  the  corpus 
striatum,  and  serving  as  a  bond  of  connection  between  that  body  and 
the  thalamus  opticus.  The  tenia  is  partly  concealed  by  a  laige  vein 
[vena  corporis  stricUi),  formed  by  small  vessels  from  the  corpus 
striatum  and  thalamus  opticus,  which  terminates  in  the  vena  Galeni 
of  its  own  side.  The  vein  is  overlaid  by  a  yellowish  band,  a  thick- 
ening of  the  lining  membrane  of  the  ventricle.  This  was  first  noticed 
and  described  by  Tarinus,  under  the  name  of  the  homi/  band.  We 
may  therefore  term  it,  tenia  Tarinu* 

The  Thalamus  opticus  (thalamus,  a  bed)  is  an  oblong  body,  having 
a  thin  coating  of  white  substance  on  its  surface ;  it  has  received  its 
name  from  giving  origin  to  one  root  of  the  optic  nerve.  It  is  the 
inferior  ganglion  of  the  cerebrum.  Part  only  of  the  thalamus  is  seen 
in  the  floor  of  the  lateral  ventricle  ;  we  must,  therefore,  defer  its 
further  description  until  we  can  examine  it  in  its  entire  extent. 

The  Choroid  plexus  (:t^?'^^  **^»i,  resembling  the  chorionf)  is  a  vas- 
cular fringe  extending  obliquely  across  the  floor  of  the  lateral  ventricle, 
and  sinking  into  the  middle  cornu.  Anteriorly,  it  is  small  and  taper- 
ing, and  communicates  with  the  choroid  plexus  of  the  opposite  ventri- 
cle, through  a  large  oval  opening,  the  foramen  o/Monro^  or  foramen 
commune  anterius.  This  foramen  may  be  distinctly  seen  by  pulling 
slightly  on  the  plexus,  and  pressing  aside  the  septum  lucidum  with 
the  handle  of  the  knife.  It  is  situated  between  the  under  surface  of 
the  fornix,  and  the  anterior  extremities  of  the  thalami  optici,  and 
forms  a  communication  transversely  between  the  lateral  ventricles,  and 
perpendicularly  with  the  third  ventricle. 

*  Peter  Taiin,  a  French  anatomiat :  his  work,  entitled  "  Adversaria  Anato- 
mica,'*  was  published  in  1750. 

■f  See  the  note  appended  to  the  description  of  the  choroid  coat  of  the  eye* 
ball. 
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The  choroid  plexus  piesentB  upon  the  snr&ce  a  nmnber  of  minute 
vascular  processes,  which  are  termed  villi.  They  are  invested  by  a 
very  delicate  epithelium,  surmounted  by  cilia,  which  have  been  seen 
in  active  movement  in  the  embryo.  In  their  interior  the  plexuses 
not  unfrequently  contain  particles  of  calcareous  matter,  and  thev  are 
sometimes  covered  by  small  clusters  of  serous  cysts. 

The  Corpus  fimbrUxtum  is  a  narrow  white  band,  which  is  ^toated 
immediately  behind  the  choroid  plexus,  and  extends  with  it  into  the 
descending  comu  of  the  lateral  ventricle.  It  u  in  &ct  the  lateral  thin 
edge  of  the  fornix,  and  being  attached  to  the  hippocampus  major  in 
the  descending  horn  of  the  lateral  ventricle,  is  also  termed,  tons 
hippocampi. 

The  Fornix  is  a  white  layer  of  medullary  substance,  of  which  a 
portion  only  is  seen  in  this  view  of  the  ventricle. 

The  Anterior  comu  is  triangular  in  its  fonn,  sweeping  outwards, 
and  terminating  by  a  point  in  the  anterior  lobe  of  the  brain,  at  a  short 
distance  from  its  sur&ce. 

The  Posterior  comu  or  digital  cavity  curves  inwards,  as  it  extoids 
back  into  the  posterior  lobe  of  the  brain,  and  likewise  terminates  near 
the  sur&ce.  An  elevation  corresponding  with  a  deep  sulcus  between 
two  convolutions  projects  into  the  area  of  this  comu,  mid  is  called 
the  hippocampus  minor. 

The  Middle  or  descending  oomu^  in  descending  into  the  middle  lobe 
of  the  brain,  forms  a  very  considerable  curve,  and  alters  its  direction 
several  times  as  it  proceeds.  Hence  it  is  described  as  passing  back- 
wards and  outwards  and  downwards,  and  then  turning  forwards  and 
inwards.  This  complex  expression  of  a  very  simple  curve  has  given 
birth  to  a  symbol  formed  by  the  primary  letters  of  these  various  terms ; 
and  by  means  of  this  the  student  recollects  with  ease  the  course  of  the 
comu,  BODFi.  It  is  the  largest  of  the  three  comua,  and  terminates 
close  to  the  fissure  of  Sylvius,  after  having  curved  around  the  eras 
cerebri. 

The  middle  comu  should  now  be  laid  open,  by  inserting  the  little 
finger  into  its  cavity,  and  making  it  serve  as  a  director  for  the  scalpel 
in  cutting  away  the  side  of  the  hemisphere,  so  as  to  expose  it  cmd- 
pletely. 

The  Superior  boundary  of  the  middle  comu  is  formed  by  the  unda 
sur&ce  of  the  thalamus  opticus,  upon  which  are  the  two  projections 
called  corpus  geniculatum  intemum  and  externum  ;  and  the  it^rior 
tvall  by  the  various  parts  which  are  often  spoken  of  as  the  contents 
of  the  middle  comu :  these  are  the — 

Hippocaimpus  major, 
Pes  hippocampi. 
Pes  accessorius. 
Corpus  fimbriatum. 
Choroid  plexus. 
Fascia  dentata. 
Transverse  fissure. 
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The  Mtppocampus  mixjor  or  eomu  Ammonis,  so  called  from  its  re- 
semblance to  a  ram^s  horn,  the  famous  crest  of  Jupiter  Ammon,  is  a 
considerable  projection  from  the  inferior  wall,  and  extends  the  whole 
length  of  the  middle  comu.  Its  extremity  is  likened  to  the  foot  of 
an  animal,  from  its  presenting  a  number  of  knuckle-like  elevations 
upon  the  surface,  and  is  named  pea  hippocampi.  The  hippocampus 
major  is  the  internal  surface  of  the  convolution  (gyrus  fomicatus)  of 
the  lateral  edge  of  the  hemisphere,  the  convolution  which  has  been  pre- 
viously described  as  lying  upon  the  corpus  callosum  and  extending 
downwards  to  the  base  of  the  brain  to  terminate  at  the  fissure  of  Sylvius. 
If  it  be  cut  across,  the  section  will  be  seen  to  resemble  the  extremity  of 
a  convoluted  scroll,  consisting  of  alternate  layers  of  white  and  grey 
substance.  The  hippocampus  major  is  continuous  superiorly  with  the 
fornix  and  corpus  callosum,  deriving  from  the  latter  its  medullary 
layer. 

The  Pes  accessoritis  is  a  swelling  somewhat  resembling  the  hippo- 
campus major,  but  smaller  in  size ;  it  is  situated  on  the  outer  wall  of 
the  comu,  and  is  frequently  absent. 

The  Corpus  fimbricUum  (tenia  hippocampi)  is  the  narrow  white  band 
which  is  prolonged  from  the  central  cavity  of  the  ventricle,  and  is 
attached  sdong  the  inner  border  of  the  hippocampus  major.  It  is  lost 
inferiorly  on  the  hippocampus. 

FiMcia  dentata : — if  the  corpus  fimbriatum  be  carefully  raised,  a  nar- 
row serrated  band  of  grey  substance,  the  margin  of  the  grey  substance 
of  the  middle  lobe,  will  be  seen  beneath  it ;  this  is  the  fascia  dentata. 
Beneath  the  corpus  fimbriatum  will  be  likewise  seen  the  transverse 
fissure  of  the  brain,  which  has  been  before  described  as  extending  from 
near  the  fissure  of  Sylvius  on  one  side,  across  to  the  same  point  on  the 
opposite  side  of  the  brain.  It  is  through  this  fissure  that  the  pia  mater 
communicates  with  the  choroid  pleatus^  and  the  latter  obtains  its  sup- 
ply of  blood.  The  fissure  is  bounded  on  one  side  by  the  corpus  fim- 
briatum, and  on  the  other  by  the  under  surface  of  the  thalamus 
opticus. 

The  internal  boundary  of  the  lateral  ventricle  is  the  septum  lucidum. 
This  septum  is  thin  and  semi-transparent,  and  consists  of  two  laminae 
of  cerebral  substance  attached  above  to  the  under  surface  of  the  corpus 
callosum  at  its  anterior  part,  and  below  to  the  fornix.  Between  the 
two  layers  is  a  narrow  space,  th&  fifth  ventricle^  which  is  lined  by  a  pro- 
per membrane,  ^hefifih  ventricle  maybe  shown,  by  snipping  through 
the  septum  lucidum  transversely  with  the  scissors. 

The  corpus  callosum  should  now  be  cut  across  towards  its  anterior 
extremity,  and  the  two  ends  carefully  dissected  away.  The  anterior 
portion  will  be  retained  only  by  the  septum  lucidum,  but  the  posterior 
will  be  found  incorporated  with  the  white  layer  beneath,  which  is  the 
fornix. 

Fornix. — The  fornix  (arch)  is  a  triangular  lamina  of  white  sub- 
stance, broad  behind,  and  extending  into  each  lateral  ventricle :  narrow 
in  front,  where  it  terminates  in  two  crura,  which  arch  downwards  to 
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the  base  of  the  bnin.  The  two  cnndeseenil  in  a  cnrred  direction  (o 
the  hue  of  the  brein,  embedded  in  grey  eubitance  in  the  lateral  w^ 
of  the  ihiid  Tentricle,  «nd  Ijing  direttly  behind  the  anterior  commifr 
(ore.  At  the  hue  of  the  brain  they  make  a  sudden  curre  upon  IhOTi- 
■elrea  and  Hmatilate  the  cocpois  albicanlia,  Iram  which  they  may  be 
traced  npwvda  to  their  origin  in  the  thalami  optici.  Opening  trant 
Tenely  beiwalh  the»e  two  crura,  just  aa  they  are  about  to  arch  dowii- 
waidB,  U  the  foramen  of  eomrounicadon  between  the  lateral  and  the 
third  Tentricle*,  the /oromwo/Jlfb-™;  •,t,/oraiiicn<x>nniu«eamkra,. 
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The  choroid  plexuses  communicate,  and  the  yeins  of  the  corpora  striata 
pass  through  this  opening. 

The  lateral  thin  edges  of  the  fornix  are  continuous  posteriorly  with 
the  concave  border  of  the  hippocampus  major  at  each  side,  and  form 
the  narrow  white  band  called  corpus  Jmbriatum  (posterior  cms  of  the 
fornix).  In  the  middle  line  the  fornix  is  continuous  with  the  corpus 
calloBUin,  and  at  each  side  with  the  hippocampus  major  and  minor. 
Upon  the  under  surface  of  the  fornix  towsuds  its  posterior  part,  some 
transverse  lines  are  seen  passing  between  the  diveiging  corpora  fim- 
briata :  this  appearance  is  termed  the  lyra  (corpus  psalloides),  from  a 
fancied  resemblance  to  the  strings  of  a  harp. 

The  fornix  may  now  be  removed  by  dividing  it  across  anteriorly, 
and  turning  it  backwards,  at  the  same  time  separating  its  lateral  con- 
nections with  the  hippocampi.  If  the  student  examine  its  under  sur- 
face, he  will  perceive  the  lyra  above  described. 

Beneath  the  fornix  is  the  vdum  interposUum,  a  duplicature  of  pia 
mater  introduced  into  the  interior  of  the  brain,  through  the  transverse 
fissure.  The  velum  is  continuous  at  each  side  with  the  choroid  plexus, 
and  contains  in  its  inferior  layer,  two  large  veins  (the  vena  Galent)  which 
receive  the  blood  from  the  corpora  striata  and  choroid  plexuses,  and 
terminate  .posteriorly,  after  uniting  into  a  single  trunk,  in  the  straight 
sinus.  Upon  the  under  surface  of  the  velum  interpositum  are  two 
firinge-like  bodies,  which  project  into  the  third  ventricle.  These  are 
the  dioToUd  plexuses  of  the  third  ventricle;  posteriorly  these  fringes  en- 
close the  pineal  gland. 

If  the  velum  interpositum  be  raised  and  turned  back,  an  operation 
which  must  be  conducted  with  caro,  particularly  at  its  posterior  part 
where  it  invests  the  pineal  gland,  the  thalami  optici  and  the  cavity  of 
the  third  ventricle  will  be  brought  into  view. 

Thalami  optici. — The  thalami  optici  are  two  oblong,  square-shaped 
bodies,  of  a  white  colour  superficially,  inserted  between  the  two  divei^- 
ing  portions  of  the  corpora  striata.  In  the  middle  line  a  fissure  exists 
between  them,  which  is  called  the  third  ventricle.  Posteriorly  and  in- 
feriorly,  they  form  the  superior  wall  of  the  descending  comu,  and  pre- 
sent two  rounded  elevations  called  corpus  gemctdatum  externum  and 
tTttemum.  The  corpus  geniculatum  externum  is  the  larger  of  the  two, 
and  of  a  greyish  colour ;  it  is  the  principal  origin  of  the  optic  nerve. 
Anteriorly,  the  thalami  are  connected  with  the  corpora  albicantia  by 
means  of  two  white  bands,  which  appear  to  originate  in  the  white 
substance  uniting  the  thalami  to  the  corpora  striata.  Externally  they 
are  in  relation  with  the  corpora  striata  and  hemispheres.  In  their  in- 
terior the  thalami  are  composed  of  white  fibres  mixed  with  grey  sub- 
stance.    They  are  essentially  the  inferior  ganglia  of  the  oerdirum. 

Third  ventricle. — The  third  ventricle  is  the  fissure  between 
the  two  thalami  optici.  It  is  bounded  above  by  the  under  sur&ce  of 
the  velum  interpositum,  from  which  are  suspended  the  choroid  plexuses 
of  the  third  ventricle.  li%  floor  is  formed  by  the  grey  substance  of  the 
anterior  termination  of  the  corpus  callosum,  called  lamina  cinerea, 

2  E 
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the  tuber  cmeieuxn,  corpora  albicantia,  and  locus  perforatos.  Zo<e- 
ralljf  it  is  bounded  by  the  thalami  optici ;  cmieriorfy  by  the  anterior 
eoinmifisure  and  crura  of  the  fornix ;  and  posUriorly  by  the  posterior 
oonuniwure  and  the  iter  a  tertio  ad  quartum  yentricuimn.  "Die  third 
yentricle  is  crossed  by  three  commissures,  the  anterior,  middle,  and 
posterior ;  and  between  these  are  two  spaces,  called  foramen  commune 
anterius  and  foramen  commune  posterius. 

The  Anterior  oommmure  is  a  small  rounded  white  cord,  which  enters 
the  corpus  striatum  at  either  side,  and  spreads  out  in  the  substance  of 
the  hemispheres ;  the  middle,  or  so/i  oommissure  consists  of  grey  matter, 
which  is  continuous  with  the  grey  lining  of  the  yentride,  it  connects 
the  adjacent  sides  of  the  thalami  optici;  the  posterior  eommitsarty 
smaller  than  the  anterior,  is  a  rounded  white  cord,  connecting  the  two 
thalami  optici  posteriorly. 

The  space  between  the  anterior  and  middle  commissure  is  called  the 
foramen  oommune  anteriuSj  and  is  that  to  which  Monro  has  giyen  his 
name  (foramen  of  Monro)*  It  is  the  medium  of  communication  be- 
tween the  lateral  and  third  yentricles  and  it  transmits  snperioriy  the 
choroid  plexus  and  the  yense  corporum  striatorum.  The  foramen  com- 
mune anterius  is  also  termed,  iter  ad  infundUndum,  from  leading  down- 
wards to  the  funnel-shaped  cayity  of  the  infundibulum.  The  crura  of 
the  fornix  are  embedded  in  the  lateral  walls  of  the  foramen  commime, 
and  are  concealed  firom  yiew  in  this  situation  by  the  layer  of  grey  sub- 
stance which  lines  the  interior  of  the  third  yentricle.  If  the  cnira  be 
slightly  separated,  the  anterior  commissure  will  be  seen  crossing  from 
one  corpus  striatum  to  the  other,  immediately  in  front  of  them.  The 
space  between  the  middle  and  posterior  commissure  is  the  /bramm 
commune  posterius;  it  is  much  shallower  than  the  preceding,  and  is  the 
origin  of  a  canal,  the  aqueduct  of  Sylyius  or  it^  a  tertio  ad  guartmm 
ventriculum,  which  leads  backwards  beneath  the  posterior  conomissiire 
and  through  the  base  of  the  corpora  quadrigemina  to  the  upper  part  of 
the  fourth  yentricle. 

Corpora  quadriosmina. — The  corpora  quadrigemina,  or  optic 
lobes,  are  situated  immediately  behind  the  third  yentride  and  poste- 
rior commissure  ;  and  beneath  the  posterior  border  of  the  corpus  caEo- 
sum.  They  form,  indeed,  at  this  point,  the  inferior  boundary  of  the 
traiwyerse  fissure  of  the  hemispheres,  the  fissure  of  Bichat.  The  anterior 
pair  of  these  bodies  are  grey  in  colour,  and  are  named  nates:  the  pos- 
terior pair  are  white  and  much  smaller  than  the  anterior;  they  are 
termed  testes.  From  the  nates  may  be  traced  a  rounded  process 
(brachium  anterius)  which  passes  obliquely  outwards  into  the  thala- 
mus opticus ;  and  from  the  testes  a  similar  but  smaller  process  (bn- 
chium  posterius)  which  has  the  same  destination.  The  corpus  genicD' 
latum  internum  lies  in  the  intenral  of  these  two  processes  where  they 
enter  the  thalamus,  and  behind  the  brachium  posterius  is  a  prominent 
band  (laqueus)  which  marks  the  course  of  the  superior  diyision  of  the 
&sciculus  olivaris.  The  corpora  quadrigemina  are  perforated  longito- 
dinally  through  their  base  by  the  aqueduct  of  Sylrius;  they  are 
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covered  in  partly  by  the  pia  mater  and  partly  by  the  yelnm  interposi- 
turn,  and  the  nates  form  the  base  of  support  of  the  pineal  gland. 

PiNBAL  GLAND. — The  pineal  gland  is  a  small  reddish  grey  body  of 
a  conical  form  (hence  its  synonjrm  conarium\  situated  on  the  anterior 
part  of  the  nates  and  invested  by  a  duplicature  of  pia  mater  derived 
from  the  under  part  of  the  velum  interpositum.  The  pineal  gland, 
when  pressed  between  the  fingers  is  found  to  contain  a  gritty  matter 
(aoervulns)  composed  chemically  of  phosphate  and  carbonate  of  lime 
and  is  sometimes  hollow  in  the  interior.  It  is  connected  to  the  brain 
by  means  of  two  medullary  cords  called  pedundes  and  a  thin  lamina 
derived  from  the  posterior  commissure;  the  peduncles  of  th^  pineal 
gland  are  attached  to  the  thalami  optici  and  may  be  traced  along  the 
tipper  and  inner  margin  of  those  bodies  to  the  crura  of  the  fornix  with 
which  they  become  blended.  From  the  close  connection  subsisting  be- 
tween the  pia  mater  and  the  pined  gland  and  the  softness  of  texture 
of  the  latter,  the  gland  is  liable  to  be  torn  away  in  the  removal  of  the 
pia  mater. 

Behind  the  corpora  quadrigemina  is  the  cerebellum,  and  beneath  the- 
cerebellum  the  fourth  ventricle.  The  student  must  therefore  divide 
the  cerebellum  down  to  the  fourdi  ventricle,  and  turn  its  lobes  aside  to 
examine  that  cavity. 

Fourth  ventriclb. — The  fourth  ventricle  (sinus  rhomboidalis) 
is  the  ventricle  of  the  medulla  oblongata,  upon  the  posterior  surface  of 
which,  and  of  the  pons  Varolii,  it  is  placed.  1 1  is  a  lozenge-shaped  cavity, 
bounded  on  each  side  by  a  thick  cord  passing  between  the  cerebellum 
and  corpora  quadrigemina,  called  the  processus  e  oerebello  ad  testes^  and 
by  the  corpus  resitforme.  It  is  covered  in  behind  by  the  cerebellum, 
and  by  a  thin  lamella  of  medullary  substance,  stretched  between  the 
two  processus e  cerebello  ad  testes,  termed  the  valve  of  Viemsens* 

That  portion  of  the  cerebellum  which  forms  the  posterior  boundary  of 
|he  fourth  ventricle,  presents  four  small  prominences  or  lobules,  and  a 
thin  layer  of  medullary  substance,  the  velum  meduUare  posterhts.  Of 
the  lobules  two  are  placed  in  the  middle  line,  the  nodultu  and  uvula, 
the  former  being  before  the  latter;  the  remaining  two  are  named 
amygd€fl(B,  or  tonsils,  and  are  situated  one  on  either  side  of  the  uvula. 
They  all  project  into  the  cavity  of  the  fourth  ventricle,  and  the  velum 
medullare  posterius  is  situated  in  front  of  them.  The  valve  of  Vieussens 
or  velum  meduUare  anterius  is  an  extremely  thin  lamella  of  medullary 
substimce,  prolonged  from  the  white  matter  of  the  cerebellum  to  the 
testes,  and  attached  on  each  side  to  the  processus  e  cerebello  ad  testes. 
This  lamella  is  overlaid  for  a  short  distance  by  a  thin,  transversely- 
grooved  lobule  of  grey  substance  (linguetta  laminosa)  derived  from  the 
anterior  border  of  the  cerebellum,  and  its  junction  with  the  testes  is 
strengthened  by  a  narrow  slip  given  off  by  the  commissure  of  those 
bodies,  the/ranulum  veli  medtdlaris  anterioris.    The  anterior  tvall,  or 

*  Raymond  VieusBens,  a  great  discoverer  in  the  anatomy  of  the  brain  and 
nervous  system.  His  "  Neurographia  Universalis"  was  published  at  Lyons, 
in  1685. 
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foor  of  the  fourth  yentride  is  formed  bj  two  slightly  conrez  bodies, 
prooettut  ieretet  or  posterior  pyramids,  separated  by  a  longitudinal  grooTe 
which  is  continuous  inferiorly  with  the  sulcus  longitudinalis  posterior 
of  the  spinal  cord.  The  processus  teretes  are  crossed  transvmely  by 
seyeral  white  and  grey  fasciculi  (linea  tranuvemt)  the  origin  of  the 
auditory  nerves.  And  upon  the  lower  part  of  the  floor  of  this  ventiide 
is  an  impression  resembling  the  point  of  a  pen  and  hence  mimed  ealamM$ 
teriptornu;  the  lateral  boundaries  of  the  calamus  are  the  proceasos 
davati  of  the  posterior  median  columns  of  the  spinal  cord.  ^6oce,  the 
fourth  yentricle  is  bounded  by  the  corpora  quadrigemina  and  aqueduct 
of  Sylvius ;  and  below  by  a  layer  of  pia  mater  and  arachnoid,  called 
the  yalve  of  the  arachnoid.  It  is  by  rupture  of  this  latter  that  a  com- 
munication is  established  between  the  ventricles  of  the  brain  and  the 
sub-arachnoidean  space.  Within  the  fourth  ventricle  and  lying  against 
the  uvula  and  tonsils  are  two  unall  vascular  fringes  formed  by  ^  pia 
mater,  the  <Aoroid  plexuaea  of  the  fourth  yentricle.  The  fourth  yen* 
tricle  is  lined  by  grey  matter  derived  from  the  interior  of  the  ^inal 
cord,  the  grey  matter  being  partly  concealed  by  a  thin  e^^ansion  of 
white  substance. 

LINING   MEMBRANE  OF  THB   VBNTRICLBS. 

The  lining  membrane  of  the  ventricles  is  a  serous  layer  distinct 
frt>m  the  arachnoid ;  it  lines  the  whole  of  the  interior  of  the  ktaal 
ventricles,  and  is  connected  above  and  below  vrith  the  attached  border 
of  the  choroid  plexus,  so  as  to  exclude  all  communication  between  the 
yentricles  and  the  exterior  of  the  brain.  From  the  lateral  ventrides 
it  is  reflected  through  the  foramen  of  Monro  on  each  side,  into  the 
third  ventricle,  which  it  invests  throughout.  From  the  third  it  is  con- 
ducted into  the  fourth  ventricle,  through  the  iter  a  tertio  ad  quartmn 
ventriculum,  and  lines  its  interior,  together  with  the  layer  of  pia  mater 
which  forms  its  inferior  boundary.  In  this  manner  a  j>erfect  communi- 
cation is  established  between  all  the  ventricles,  with  the  exception  of 
the  fifth,  which  has  its  own  proper  membrane.  It  is  this  memlsane 
which  gives  them  their  polished  surfieu^e,  and  transudes  the  eecretioD 
which  moistens  their  interior.  When  the  fluid  accumulates  to  an  un- 
natural degree,  it  may  then  break  down  this  layer  and  the  layer  of 
pia  mater  at  the  bottom  of  the  fourth  yentricle,  and  thus  make  its  way 
into  the  sub-arachnoidean  space;  but  in  the  normal  condition  it  is 
doubtful  whether  a  communication  exists  between  the  interior  of  the 
yentricles  and  the  serous  cavity  of  the  sub-arachnoidean  space. 


CBREBBLLUM. 

The  Cerdtellum,  seven  times  smaller  than  the  cerebrum,  is  situated 
beneath  the  posterior  lobes  of  the  latter,  being  lodged  in  the  posterior 
fossa  of  the  base  of  the  cranium  and  protected  frx)m  the  superincaD* 
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bent  pressure  of  the  cerebram  by  the  tentorium  cerebelli.    Like  the 
cerebrum,  it  is  composed  of  grey  and  white  sabstance,  the  former  oc- 
cupying the  sor&ce,  the  latter  the  interior,  and  its  sui^e  is  formed  of 
parallel  lamellae  separated  by  sulci,  and  here  and  there  by  deeper  sulci. 
In  form,  the  cerebellum  is  oblong  and  flattened,  its  greater  diameter 
being  from  side  to  side,  its  two  surfaces  looking  upwards  and  down- 
wards, and  its  borders  being  anterior,  posterior,  and  lateral.     In  consi- 
deration of  its  shape  the  cerebellum  admits  of  a  division  into  two  he- 
mispheres, into  certain  processes  termed  processes  and  lobules,  and  into 
certain  divisions  of  its  substance  called  lobes,  formed  upon  the  hemi- 
spheres by  the  deeper  sulci  above  referred  to.    The  two  hemispheres 
are  separated  from  each  other  on  the  upper  surfiice  of  the  cerebellum 
by  a  longitudinal  ridge  which  is  termed  the  superior  vermiform  process 
and  which  forms  a  commissure  between  them.    On  the  anterior  bor- 
der of  the  organ  there  is  a  semi-lunar  notch,  indsura  cerebelli  anterior, 
-which  encircles  the  corpora  quadrigemina  posteriorly.     On  the  poste- 
rior border  there  is  another  notch,  indsura  cerd>dli  posterior,  which 
receives  the  upper  part  of  the  fabc  cerebelli ;  and  upon  the  under  surface 
is  a  deep  fissure  corresponding  with  the  medulla  oblongata,  and  termed 
the  vallecula  (valley). 

Each  hemisphere  of  the  cerebellum  is  divided  by  means  of  a  fissure 
(sulcus  horizontalis)  which  runs  along  its  free  border,  into  an  upper 
and  a  lower  portion,  and  upon  each  of  these  portions  certain  lobes  are 
marked  out.  Thus  on  the  upper  portion  there  are  two  such  lobes  se- 
parated by  a  sulcus,  somewhat  more  strongly  marked  than  the  rest, 
and  extending  deeper  into  the  substance  of  the  cerebrum ;  they  are 
the  lobus  superior  anterior  and  lobtia  superior  posterior.  Upon  the 
under  portion  of  the  hemisphere  there  are  three  such  lobes,  namely, 
lobus  inferior  anterior,  medius,  and  posterior,  and  two  additional  ones  of 
peculiar  form,  the  lobus  inferior  intemus  or  tonsil,  and  the  flocculus. 
The  tonsil  (amygdala),  is  situated  on  the  side  of  the  vallecula  and 
projects  into  ^e  fourth  ventricle.  The  flocculus  or  pneumogastric 
lobule,  long  and  slender,  extends  from  the  side  of  the  vallecula  around 
the  corpus  restiforme  to  the  cms  cerebelli,  lying  behind  the  filaments  of 
the  eighth  pair  of  nerves. 

The  commissure  between  the  two  hemispheres  is  termed  the  worm 
(vermis) ;  that  portion  of  the  worm  which  occupies  the  upper  sur&ce  of 
the  cerebellum  as  far  back  as  the  horizontal  fissure,  being  the  processus 
vermiformis  superior,  and  that  which  is  lodged  within  the  vallecula 
being  the  processus  vermiformis  inferior.  The  superior  vermiform  pro- 
cess is  a  prominent  longitudinal  ridge,  extending  firom  the  incisura  an- 
terior to  the  incisura  posterior  cerebelli.  In  imitation  of  the  hemi- 
spheres it  is  divided  into  lobes  of  which  three  have  received  names 
namely,  the  lobtdus  centralis,  which  is  a  small  lobe  situated  in  the  in- 
cisura anterior ;  the  monticulus  cerebelli,  a  longer  lobe,  having  its  peak 
and  declivity ;  and  a  small  lobe  near  the  incisura  posterior,  the  com- 
missum  simplex.  The  lobes  of  the  inferior  vermtform  process  are  four 
in  number,  namely, — the  commissura  brevis,  situated  in  the  incisura 
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pMterior,  below  the  hoikontal  fissure ;  the  fnframid^  a  sanall,  obtusely- 
pointed  eminence ;  a  larger  prominence,  the  woula^  situated  between 
the  tonsils,  and  connected  with  them  by  means  of  a  conuniasoie;  and 
in  front  of  the  uvula,  the  nodulua.  In  front  of  the  nodulos  is  a  thin 
lamina  of  medullary  substance,  consisting  of  a  central  and  two  lateral 
portions,  the  velum  medtUlare  poderius  (valvula  Tarini),  and  between 
this  velum  in  firont,  and  the  nodulus  and  uvula  behind,  is  a  deep  feesa 
which  is  known  as  the  swaUow^a  nest  (nidus  hirundinis).  The  vdwm 
meduUare  ofUeriua  is  the  valve  of  Vieussens,  described  with  the  fourth 
ventiide ;  both  these  vela  proceed  from  the  same  point  in  the  roof  of 
that  ventricle  and  separate  from  each  other  at  an  angle,  the  one  paasiiig 
obliquely  forwards,  &e  other  obliquely  backwards. 

When  a  vertical  incision  is  made  into  the  cerebellmn  that  appeal^ 
ance  is  seen  which  has  been  denominated  aiHwr  vita  cerebelU;  the 
white  substance  in  the  centre  of  such  a  section  resembles  the  trunk  of 
a  tree  from  which  branches  are  given  off,  and  from  the  faranches 
branchlets  and  leaves,  the  two  latter  being  coated  by  a  modeiatehr 
thick  and  uniform  layer  of  grey  substance.  If  the  incision  be  made 
somewhat  nearer  to  Uie  commissure  than  to  the  lateral  border  of  the 
organ,  a  yellowish  grey  dentated  line  enclosing  medullary  smhstance, 
traversed  by  the  openings  of  numerous  vessels,  will  be  seen  in  the 
centre  of  the  white  substance.  This  is  the  ganglion  of  the  cerebdfanB, 
the  corpus  rhomboideum  or  dentatum,  from  whidi  the  peduncles  of  the 
cerebellum  proceed.  The  grey  line  is  dense  and  homy  in  BtnetoR^ 
and  is  the  cut  edge  of  a  thin  capsule,  open  towards  the  mednfla  ob- 
longata. 

The  cerebellum  is  associated  with  the  rest  of  the  encei^alon  by 
means  of  three  pairs  of  rounded  cords  or  peduncles,  superior,  middle, 
and  inferior.  The  superior  peduncles,  or  processus  e  ces^idio  ad  testes, 
proceed  from  the  cerebellum  forwards  and  upwards  to  the  testes,  in 
which  they  are  lost  They  form  the  anterior  part  of  the  latend 
boundaries  of  the  fourth  ventricle  and  give  attachment  by  their  inner 
borders  to  the  valve  of  Vieussens  which  is  stretched  between  them. 
At  their  junction  with  the  testes  they  are  crossed  by  the  fonrth  pair 
of  nerves.  The  middle  peduncles,  or  crura  certheili  ad  pontem^  the 
largest  of  the  three,  issue  from  the  cerebellum  through  the  anterior 
extremity  of  the  sulcus  horizontalis,  and  are  lost  in  the  pons  Varolii. 
The  inferior  peduncles,  or  crura  ad  meduUam  ciiot^fotam,  are  the 
corpora  restiformia  which  descend  to  the  posterior  part  of  the  meduDs 
oblongata,  and  form  the  inferior  portion  of  the  lateral  boundaries  of 
the  fourth  ventricle. 

BASE  OF  THE  BRAIN. 

The  student  should  now  prepare  to  study  the  base  of  the  brain:  ibr 
this  purpose  the  organ  should  be  turned  upon  its  incised  sorfiioe ;  and 
if  the  dissection  have  hitherto  been  conducted  wiA  care,  he  will  find 
the  base  perfectly  uninjured.    The  arachnoid  membrane,  some  parts 
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of  the  pia  mater,  and  the  circle  of  Willis,  must  be  carefully  cleared 
away  in  order  to  expose  all  the  parts  to  be  examined.  These  he  will 
find  arranged  in  the  following  order  from  before  backwards : — 

Longitudinal  fissure. 

Olfactory  nerves. 

Fissure  of  Sylvius, 

Substantia  perforata. 

Commencement  of  the  transverse  fissure. 

Optic  commissure. 

Tuber  cinereum, 

Infiindibulum, 

Corpora  albicantia. 

Locus  perforatus. 

Crura  cerebri. 

Pons  Varolii, 

Crura  cerebelli. 

Medulla  oblongata. 

The  Longitudinal  fissure  is  the  space  separating  the  two  hemi- 
spheres; it  is  continued  downwards  to  the  base  of  the  brain,  and 
divides  the  two  anterior  lobes.  In  this  fissure  the  anterior  cerebral 
arteries  ascend  towards  the  corpus  callosum ;  and,  if  the  two  lobes  be 
slightly  drawn  asunder,  the  anterior  border  (genu)  of  the  corpus  cal- 
losum will  be  seen  descending  to  the  base  of  the  brain.  Arrived  at 
tlie  base  of  the  brain,  the  corpus  callosum  terminates  by  a  concave 
border  which  is  prolonged  to  the  commissure  of  the  optic  nerves  by  a 
thin  layer  of  grey  substance,  the  lamina  cinerea.  The  lamina  cinerea 
is  the  anterior  part  of  the  inferior  boundary  of  the  third  ventricle. 
On  each  side  of  the  lamina  cinerea  the  corpus  callosiun  is  continued 
into  the  substantia  perforata  and  crura  cerebri,  and  upon  the  latter 
forms  a  narrow  medullary  band  lying  externally  to,  and  slightly  over- 
lapping the  optic  tract,  the  medulla  innominata. 

Upon  the  under  sur&ce  of  each  anterior  lobe,  on  either  side  of  the 
longitudinal  fissure,  is  the  ol/adory  nerve,  with  its  bulb. 

The  Fissure  of  Stflvius  bounds  the  anterior  lobe  posteriorly,  and 
separates  it  from  the  middle  lobe;  it  lodges  the  middle  cerebral 
artery.  If  this  fissure  be  followed  outwards,  a  small  isolated  cluster 
of  five  or  six  convolutions  will  be  observed ;  these  constitute  the  is- 
land of  JReiL  The  island  of  Reil,  together  with  the  substantia  per^ 
forata,  form  the  base  of  the  corpus  striatum. 

The  Svhstantia  perforata  is  a  triangular  plane  of  white  substance, 
situated  at  the  inner  extremity  of-  the  fissure  of  Sylvius.     It  is  named 
perforaia,  from  being  pierced  by  a  number  of  openings  for  small  arte- 
ries, which  enter  the  brain  in  this  situation  to  supply  the  grey  sub- 
stance of  the  corpus  striatum. 

Passing  backwards  on  each  side  beneath  the  edge  of  the  middle 
lobe,  is  the  commencement  of  the  great  transverse  fissure^  which  ex- 
tends beneath  the  hemisphere  of  one  side  to  the  same  point  on  the  op- 
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pocite  side.    A  probe  passed  into  this  fissure  between  the  cms  eerelm 
and  middle  lobe  would  enter  the  middle  comu  of  the  lateral  Yentiide. 

The  (^aHc  eomimtmre  is  situated  on  the  middle  line ;  it  is  the  point 
of  Gommnnication  between  the  two  optic  nerres. 

The  Tuber  ektereum  is  an  eminence  of  grey  substance  situated  im- 
mediately behind  the  optic  commissure,  and  in  front  of  the  corpora 
mammiUaria.  From  its  centre  there  projects  a  small  conical  body  of 
grey  substance,  apparently  a  prolongation  of  the  tuber  cineieiim,  the 
m/kiMft&tt/tim.  llie  infundibulum  is  hollow  in  its  interior,  enclosing  a 
short  coBcal  canal,  which  communicates  with  the  cayity  of  the  third 
Tentride,  and  below  the  termination  of  the  canal  the  conical  process 
becomes  connected  widi  the  pituitary  gland.  The  infundibulum  and 
tuber  dnereum  form  part  of  the  floor  of  the  third  ventricle. 

The  PiimUary  gland  (hypophysis  cerebri),  is  a  small,  iSattened,  red- 
dish-grey body  situated  in  the  sella  turcica,  and  closely  retained  in  that 
situation  by  the  dura  mater  and  arachnoid.  It  consists  of  two  lobes, 
closely  pressed  together,  the  anterior  lobe  being  the  larger  of  the  two 
and  oblong  in  shape,  the  posterior  round.  Both  lobes  are  connected 
with  the  infundibulum,  but  the  latter  is  so  soft  in  texture  as  to  be  ge- 
nerally torn  through  in  the  removal  of  the  brain.  Indeed,  for  the 
purposes  of  the  student,  it  is  better  to  effect  this  separation  with  the 
knife,  and  leave  the  pituitary  body  in  situ,  to  be  examined  with  the 
base  of  the  cranium. 

The  Corpora  albicanUa  (mammiUaria,  pisiformia,  bulbi  fomidft),  are 
two  white  convex  bodies,  having  the  shape  and  size  of  peaa,  atoaled 
behind  the  tuber  cinereum,  and  between  the  crura  cerebri.  They  are  a 
part  of  the  crura  of  the  fornix,  which  after  their  origin  from  the  thabini 
optid  descend  to  the  base  of  the  brain,  and  making  a  sadden  curte 
upon  themselves  previously  to  their  ascent  to  the  lateral  ventrides.coii- 
stitute  the  corpora  albicantia.  When  divided  by  section,  these  bodies 
will  be  found  to  be  composed  of  a  capsule  of  wMte  substance,  contain- 
ing grey  matter,  the  grey  matter  of  the  two  corpora  being  connected 
by  means  of  a  commissure. 

The  Locus  perforaUts  is  a  layer  of  whitish  grey  substance,  connect- 
ed in  front  with  the  corpora  albicantia,  behind  with  the  pons  Varolii, 
and  on  each  side  with  the  crura  cerebri,  between  which  it  is  situated. 
It  is  perforated  by  several  thick  tufts  of  arteries,  which  are  distributed 
to  the  thalami  optici  and  third  ventricle,  of  which  it  assists  in  fonniqg 
the  floor.     It  is  sometimes  called  the  pons  Tarini. 

The  Crura  cerebri  are  two  thick  white  cords  which  issue  firom  the 
anterior  border  of  the  pons  Varolii,  and  diverge  to  each  side  to  enter 
the  thalami  opticL  By  their  outer  side  the  crura  cerebri  are  contina- 
ous  with  the  corpora  quadrigemina,  and  above  they  constitute  the. 
lower  boundary  of  the  aqueduct  of  Sylvius.  In  their  interior  they 
contain  grey  matter,  which  has  a  semilunar  shape  when  the  cms  is  di- 
vided transversely,  and  has  been  termed  the  locus  fager.  The  third 
nerve  will  be  observed  to  arise  from  the  inner  side  of  each,  and  die 
fourth  nerves  wind  around  their  outer  border  from  above. 
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The  Pons  Varoln*  (protnberantia  annularis,  nodu»  encephali),  is 
the  broad  transyerse  band  of  white  fibres  which  arches  like  a  bridge 

Fig.  141  .t 


•  Constant  Varolins,  Professor  of  Anatomy  in  Bologna :  died  in  1078.  He 
dissected  the  brain  in  the  course  of  its  fibres,  beginning  from  the  medulla  ob- 
longata; apian  which  has  since  been  perfected  by  Vieussens,  and  by  Gall  and 
Spursheim.  The  work  containing  his  mode  of  dissection,  '*  De  Resolutione 
Corporis  Humani,"  was  published  after  his  death,  in  1591. 

t  The  under  siuface  or  base  of  the  brain.  1 .  'Hie  anterior  lobe  of  one  hemi- 
sphere of  the  cerebrum.  2.  The  middle  lobe.  3.  Tlie  posterior  lobe  almost 
concealed  by  (4)  the  hemisphere  of  the  cerebellum.  5.  The  pyramidal  lobe  of 
the  inferior  vermiform  process  of  the  cerebellum.  6.  The  pneumogastric  lobule. 
7.  The  longitudinal  fissure.  8.  The  olfactory  nerves,  with  their  bulbous  ex- 
pansions. 9>  The  substantia  perforata  at  the  inner  termination  of  the  fissure 
of  Sylvius ;  the  three  |oots  of  the  olfactory  nerve  are  seen  upon  the  substantia 
perforata.  The  comqUncement  of  the  transverse  fissure  on  each  side  is  con- 
cealed by  the  inner  border  of  the  middle  lobe.  10.  The  commissure  of  the 
optic  nerves ;  the  numeral  is  placed  between  the  optic  nerves  as  they  diverge 
from  the  commissure,  and  rests  upon  the  lamina  cinerea  of  the  corpus  callusum. 
11.  The  tuber  dnereum,  from  which  the  infundibulum  is  seen  projecting.  12. 
The  corpora  albieantia.  13.  The  locus  perforatus,  bounded  on  each  side  oy  the 
crura  cerebri,  and  by  the  third  nerve.  14.  The  pons  Varolii.  16.  The  cms 
cerebelli  of  one  side.  16.  The  fifth  nerve  emerging  from  the  anterior  border  of 
the  crus  cerebelli ;  the  small  nerve  by  its  side  is  the  fourth.    17*  The  sixth  pair 
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acroM  the  upper  part  of  the  medulla  oblongata ;  and,  oontracthig  on 
each  side  into  a  thick  rounded  cord,  enters  the  substance  of  the  cere- 
bellum under  the  name  of  cnis  cerebellL  There  is  a  groove  along  its 
middle  which  lodges  the  basilar  artery.  The  pons  Varolii  is  the  com- 
missure of  the  cerebellom,  and  associates  the  two  lateral  lobes  in  their 
common  function.  Resting  upon  the  pons,  near  its  posterior  border, 
is  the  sixth  pair  of  nerves.  On  the  anterior  border  of  the  eras  cere- 
belli,  at  each  side,  is  the  thick  handle  of  filaments  belonging  to  the 
fifth  nerve,  and,  lying  on  its  posterior  bordo',  the  seventh  pair  of 
nerves.  The  upper  surfstce  of  the  pons  forms  a  part  of  the  floor  of  the 
fourth  ventricle. 

MEDULLA  OBLONGATA. 

The  medulla  oblongata  (bulbus  rhachidicus),  is  the  upper  enlarged 
portion  of  the  spinal  cord.  It  is  somewhat  conical  in  shape,  and  a 
little  more  than  an  inch  in  length,  extending  firom  the  pons  VaroUi  to 
a  point  corresponding  with  the  upper  border  of  the  atlas.  On  the 
middle  line,  in  front  and  behind,  tJie  medulla  oblongata  is  marked  by 
two  vertical  fissures,  the  fissura  longitudinalis  anterior  and  posterior, 
which  divide  it  superficially  into  two  symmetrical  lateral  cords  or  co- 
lumns ;  whilst  each  lateral  column  is  subdivided  by  minor  grooves  into 
three  smaller  cords,  namely,  the  corpora  pyramidalia,  corpora  olivana, 
and  corpora  restiformia. 

The  Corpora  pyramidalia  are  two  narrow  convex  cords,  tapering 
slightly  firom  above  downwards,  and  situated  one  on  either  side  of  the 
sulcus  longitudinalis  anterior.  At  about  an  inch  below  the  pons  the 
corpora  pyramidalia  communicate  very  freely  across  the  sulcus  by  a 
decussation  of  their  fibres,  and  at  their  point  of  entrance  into  the  pons 
they  are  constricted  into  round  cords.  The  fissura  longitudinalis  is 
somewhat  enlarged  by  this  constriction,  and  the  enlarged  space  has  re- 
ceived the  name  of  foramen  coecum  of  the  medulla  oblongata. 

The  Corpora  olivaria  (niuned  from  some  resemblance  to  the  shape 
of  an  olive),  are  two  oblong,  oval-shaped,  convex  bodies,  of  about  the 
same  breadth  with  the  corpora  pyramidalia,  about  half  an  inch  in 
length,  and  somewhat  larger  above  than  below.  The  corpus  olivare  is 
situated  immediately  external  to  the  corpus  pyramidale,  from  which, 
and  from  the  corpus  restiforme,  it  is  separated  by  a  well-marked  groove. 
In  this  groove  some  longitudinal  fibres  are  seen  which  enclose  &e 
base  of  the  corpus  olivare,  and  have  been  named  funieuU  siHqtuty  those 
which  lie  to  its  inner  side  being  the  funiculus  intemus,  and 
those  to  its  outer  side  the  funiculus  extemus.  Besides  these 
there  are  other  fibres  which  cross    the    corpus  olivare  obliquely. 


of  nerves.  18.  The  seventh  pair  of  nerves  consisting  of  the  anditorj  and  .«...» 
19«  The  corpora  pyramidalia  of  the  medulla  oblongata ;  the  corpus  otmoe  ud 
part  of  the  corpus  restiforme  are  seen  at  each  side.  Just  helow  the  nnnwnl  is 
the  decussation  of  the  fibres  of  the  corpora  pyramidalia.  SO.  The  eigiith  jisar 
of  nerves.  21.  The  ninth  or  hypoglossal  nerve.  22.  The  anterior  root  ocOe 
first  cervical  spual  nerve. 
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these  are  xHntfibra  ardformes.  When  examined  by  section,  the  cop- 
pus  olivare  is  found  to  be  a  ganglion  deeply  embedded  in  the  medulla 
oblongata,  and  meeting  its  fellow  at  the  middle  line  behind  the  corpus 
pyramidale.  The  ganglion  of  the  corpus  oliyare  (corpus  dentatum, 
nucleus  olivae),  like  that  of  the  cerebellum,  is  a  yellowish-grey  denta- 
ted  capsule,  open  behind,  and  containing  medullary  substance  from 
which  a  fesciculus  of  fibres  proceeds  upwards  to  the  corpora  quadrige- 
mina  and  thalami  optici.  The  nerrous  filaments  which  spring  from 
the  groove  on  the  inner  side  of  the  corpus  olivare,  are  those  of  the 
hypoglossal  nerve  ;  and  those  on  its  outer  side  are  the  glosso-pharyn- 
gesil  and  pneumogastric 

The  Corpora  resti/ormia  (restis,  a  rope),  comprehend  the  whole  of 
the  posterior  half  of  each  lateral  column  of  the  medulla  oblongata. 
They  are  separated  firom  the  corpora  olivaria  by  the  grooves  already 
spoken  of ;  posteriorly  they  are  divided  from  each  other  by  the  fissura 
longitudinalis  posterior  and  by  the  fourth  ventricle,  and  superiorly  they 
diverge  and  curve  backwards  to  enter  the  cerebellum,  and  constitute 
its  inferior  peduncles.  Along  the  posterior  border  of  each  corpus  res- 
tiforme,  and  marked  off  from  that  body  by  a  groove,  is  a  narrow  white 
cord,  separated  from  its  fellow  by  the  fissura  longitudinalis  posterior. 
This  pair  of  narrow  cords  are  termed  the  posterior  median  columns  or 
fasciculi  (funiculi  graciles).  Each  fieisciculus  forms  an  enlargement 
(processus  clavatus)  at  its  upper  end,  and  is  then  lost  in  the  corre- 
sponding corpus  restiforme.  The  processus  clavati  are  the  lateral 
boundaries  of  the  nib  of  the  calamus  scriptorius.  The  corpus  resti- 
forme is  crossed  near  its  entrance  into  the  cerebellum,'  by  the  auditory 
nerve,  the  choroid  plexus  of  the  fourth  ventricle,  and  the  pneumogas- 
tric lobule. 

The  remaining  portion  of  the  medulla  oblongata,  visible  from  the 
exterior,  are  the  two  slightly  convex  columns  which  enter  into  the  for- 
mation of  the  fioor  of  the  fourth  ventricle.  These  columns  are  the 
funiculi  teretes  or  posterior  pyramids. 

Diverging  fibres. — The  fibres  composing  the  coluQins  of  the  me- 
dulla oblongata  have  a  special  arrangement  on  reaching  the  upper  part 
of  that  body,  those  of  the  corpora  pyramidalia  and  olivaria  enter  the 
pons  Varolii,  and  are  thence  prolonged  through  the  crura  cerebri,  tha- 
lami optici,  and  corpora  striata  to  the  cerebral  hemispheres ;  but  those 
of  the  corpora  restiformia  are  reflected  backwards  into  the  cerebellum 
and  form  its  inferior  peduncles. 

From  pursuing  this  course,  and  spreading  out  as  they  advance, 
these  fibres  have  been  termed  by  Gall  the  diverging  fibres.  While 
situated  within  the  pons  the  fibres  of  the  corpus  pyramidale  and 
olivare  separate  and  spread  out,  and  have  grey  substance  interposed 
between  them  ;  and  they  quit  the  pons  much  increased  in  number 
and  bulk,  so  as  to  form  the  crus  cerebri.  The  fibres  of  the  cms  cerebri 
again  are  separated  in  the  thalamus  opticus,  and  are  intermingled 
with  grey  matter,  and  they  also  quit  that  body  greatly  increased  in 
number  and  bulk.      Precisely  the  same  change  takes  place  in  the 
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Observing  this  remarkable  increase  in  the  white  fibres,  apparently 
firom  the  admixture  of  grey  sabstance.  Gall  and  Spurzheim  considered 
the  latter  as  the  material  of  increase  or  formative  substance  to  the 
white  fibres,  and  they  are  borne  out  in  this  conclusion  by  several 
collateral  facts,  among  the  most  prominent  of  which  is  the  great  vascu- 
larity of  the  grey  substance  ;  and  the  larger  proportion  of  the  nutrient 
fluid  circulating  through  it,  is  fiilly  capable  of  effecting  the  inoreased 
growth  and  nutrition  of  the  structures  by  which  it  is  surrounded. 
For  a  like  reason  the  bodies  in  which  this  grey  substance  occurs,  are 
called  by  the  same  physiologists  *^  ganglia  ofinereaae^  and  by  other 
authors  simply  ganglia.  Thus  the  thaJami  optici  and  corpora  striata 
are  the  ganglia  of  the  cerebrum ;  or,  in  other  words,  the  formaiwe 
ganglia  of  the  hemispheres. 

The  fibres  of  the  corpora  pyramidalia  are  not  all  of  them  destined  to 
the  course  above  described ;  several  &sciculi  curve  outwards  to 
reach  the  corpora  restiformia,  some  passing  in  front  and  some  behind 
the  corpus  olivare  on  each  side.  These  are  the  arciform  fibres^  and 
they  are  distinguished  by  Mr.  Solly  into  the  superficial  and  deep  cere- 
bellar fibres.  In  the  pons  Varolii  the  continued  or  cerebral  fibres 
(Solly)  of  the  corpus  pyramidale  are  placed  between  the  superficial 
and  deep  layers  of  transverse  fibres,  and  escaping  from  the  pons,  con- 
stitute the  inferior  and  inner  segment  of  the  cms  cerebri.  From  the 
crus  cerebri  they  pass  for  the  most  part  beneath  the  thalami  optici 
into  the  corpora  striata. 

The  fibres  which  enclose  the  corpus  olivare,  under  the  name  of 
£uciculi  siliquse,  are  separated  by  that  body  into  two  bands ;  the 
innermost  of  the  two  handB^/unicjtlus  siHqua  iniermis,  accompanies  the 
fibres  of  the  corpus  pyramidale  into  the  crus  cerebri.  The  Jimiculus 
siliqwB  extemus'  unites  with  a  &sciculus  proceeding  firom  the  nucleus 
olivse  and  the  combined  column  ascending  behind  the  crus  cerebelli 
divides  into  a  superior  and  an  inferior  band.  The  inferior  band 
proceeds  with  a  fesciculus  presently  to  be  described,  tl\e  fasciculus 
innominatus  into  the  upper  segment  of  the  crus  cerebri.  The  superior 
band  (laqueus)  ascends  by  the  side  of  the  processus  e  cerebeUo  ad 
testes,  and  crossing  the  latter  obliquely  enters  the  corpora  quadrige- 
mina,  in  which  many  of  its  fibres  are  distributed,  while  the  rest  are 
continued  onwards  into  the  thalamus  opticus. 

The  corpora  restiformia  derive  their  fibres  from  the  anterior  as  well 
as  from  the  posterior  columns  of  the  medulla  oblongata  ;  they  diverge 
as  they  approach  the  cerebellum,  and  leaving  between  them  the  cavity 
of  the  fourth  ventricle  enter  the  substance  of  the  cerebellum,  under 
the  form  of  two  rounded  cords.  These  cords  envelope  the  corpora 
rhomboidea,  or  ganglia  of  increase,  and  then  expand  on  all  sides  so  as 
to  constitute  the  cerebellum. 

Besides  the  fibres  here  described,  there  are  in  the  interior  of  the 
medulla  oblongata  behind  the  corpora  olivaria,  and  more  or  less  appa- 
rent between  these  bodies  and  the  corpora  restiformia  two  large  bun- 
dles of  fibres,  the,/%Micictt/t  innondnaiu     These  fesciculi  ascend  behind 
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the  deep  transvene  fibres  of  the  pons  Varolii  and  become  apparent  in 
the.  floor  of  the  foorth  ventricle,  nnder  the  name  of  faaciculi  teretes  or 
posterior  pyramids.  From  this  point  they  are  prolonged  upwards 
beneath  the  corpora  quadrigemina  into  the  cnua  cerebri,  of  which  they 
form  the  i^per  and  oater  segment,  and  are  thence  continued  throng^ 
the  thalami  optici  and  corpora  striata  into  the  hemispheres.  The 
locus  niger  of  the  cms  cerebri  is  a  septum  of  grey  matter  interposed 
between  these  figuciculi  and  those  of  the  corpora  pyiamidalia. 

Converging  fibres.  —  In  addition  to  the  diveiging  fibres  whidi 
are  thus  shown  to  constitute  both  the  cerebrum  and  cerebellum,  by 
their  increase  and  development,  another  set  of  fibres  are  found  to  exist, 
which  have  for  their  office  the  association  of  the  symmetrical  halves, 
and  distant  parts  of  the  same  hemispheres. 

These  are  called  from  their  direction  oonverffii^  fibres^stnA  from  thdr 
office  oommmwrea.  The  commissures  of  the  cerebrum  and  cerebeQinn 
are  the — 

Corpus  callosum. 

Fornix, 

Septum  lucidum. 

Anterior  commissure, 

Middle  commissure. 

Posterior  commissure. 

Peduncles  of  the  pineal  gland. 

Pons  Varolii. 

The  Corpus  caUosum  is  the  commissure  of  the  hemispheres.  It  ii 
therefore  of  moderate  thickness  in  the  middle,  where  its  fibres  pan 
directly  from  one  hemisphere  to  the  other ; .  thicker  in  firont,  where 
the  anterior  lobes  are  connected  ;  and  thickest  behind,  where  the  fibres 
from  the  posterior  lobes  are  assembled.  The  fibres  which  curve  back- 
wards into  the  posterior  lobes  from  the  posterior  border  of  the  corpus 
callosum  have  been  termed  ^rceps,  those  which  pews  directly  out- 
wards into  the  middle  lobes  from  die  same  point,  tapetum^  and  those 
which  curve  forwards  and  inwards  firom  the  anterior  border  to  the 
anterior  lobes, /oroep«  atiierior. 

The  Fomiai  is  an  antero-posterior  commissure,  and  serves  to  connect 
a  number  of  parts.  Below  it  is  associated  with  the  thalami  optici ;  on 
each  side,  by  means  of  the  corpora  fimbriata,  with  the  middle  lobM  of 
the  brain ;  and,  above,  with  the  corpus  callosum,  and  conseqaeatlT 
with  the  hemispheres. 

The  Septum  lucidum  is  a  perpendicular  commissure  between  the 
fornix  and  corpus  callosum. 

The  Anterior  (Xfmmissure  traverses  the  corpus  striatum,  and  connects 
the  anterior  and  middle  lobes  of  opposite  hemispheres. 

The  Middle  commissure  is  a  layer  of  grey  substance,  nuking  the 
thalami  optici. 

The  Posterior  commissure  is  a  white  rounded  cord,  connecting  the 
thalami  optici. 
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The  Pedundes  o/the  pineal  gland  must  also  be  regarded  aa  commis- 
sures, assisted  in  their  fonction  by  the  grey  substance  of  the  gland. 

The  Pons  Varolii  is  the  commissure  to  the  two  hemispheres  of  the 
cerebellum.  It  consists  of  transverse  fibres,  which  are  split  into  two 
layers  by  the  passage  of  the  fasciculi  of  the  corpora  pyramidalia  and 
olivaria.  These  two  layers,  the  superior  and  inferior,  are  collected 
together  on  each  side,  in  the  formation  of  the  crura  cerebelli. 


8PINAL  CORD. 

The  dissection  of  the  spinal  cord  requires  that  the  spinal  column 
should  be  opened  throughout  its  entire  length  by  sawing  through  the 
laminae  of  the  vertebrae,  close  to  the  roots  of  the  transverse  processes, 
and  raising  the  arches  with  a  chisel ;  the  muscles  of  the  back  having 
been  removed  as  a  preliminary  step. 

The  Spinal  column  contains  the  spinal  cord^  or  medulla  spinalis  ; 
the  roots  of  the  spinal  nerves ;  and  the  membranes  of  the  cord,  viz.  the 
dura  mater,  aradmoid,  pia  mater,  and  mendfrana  dentata. 

The  Ikira  mater  spinalis  (theca  vertdyraUs)  is  a  cylindrical  sheath  of 
fibrous  membrane,  identical  in  structure  with  the  dura  mater  of  the 
skull,  and  continuous  with  that  membrane.  At  the  margin  of  the 
occipital  foramen  it  is  closely  adherent  to  the  bone ;  by  its  anterior 
surface  it  is  attached  to  the  posterior  common  ligament,  and  below  by 
means  of  its  pointed  extremity  to  the  coccyx.  In  the  rest  of  its 
extent  it  is  comparatively  free,  being  connected,  by  a  very  loose 
areolar  tissue  only,  to  the  walls  of  the  spinal  cantd.  In  this  areolar 
tissue  there  exists  a  quantity  of  reddish,  oily,  adipose  substance, 
somewhat  analogous  to  the  marrow  of  long  bones.  On  either  side 
and  below,  the  dura  mater  forms  a  sheath  for  each  of  the  spinal 
nerves,  to  which  it  is  closely  adherent.  Upon  its  inner  surface  it  is 
smooth,  being  Uned  by  the  arachnoid  ;  and  on  its  sides  may  be  seen 
double  openings  for  the  two  roots  of  each  of  the  spinal  nerves. 

The  Arachnoid  is  a  continuation  of  the  serous  membrane  of  the 
brain.  It  encloses  the  cord  very  loosely,  being  connected  to  it  only  by 
long  slender  filaments  of  fibro-cellular  tissue,  and  by  a  longitudinal 
lamella  which  is  attached  to  the  posterior  aspect  of  the  cord.  The 
fibro-cellular  tissue  is  most  abundant  in  the  cervical  region,  and  dimi- 
nishes in  quantity  firom  above  downwards  ;  and  the  longitudinal 
lamella  is  complete  only  in  the  dorsal  region.  The  arachnoid  passes 
off  on  either  side  with  the  spinal  nerves,  to  which  it  forms  a  sheath ; 
and  is  then  reflected  upon  the  dura  mater,  to  constitute  its  serous 
surface.  A  connection  exists  in  several  situations  between  the  arach- 
noid of  the  cord  and  that  of  the  dura  mater.  The  space  between  the 
arachnoid  and  the  spinal  cord  is  identical  with  that  already  described 
as  existing  between  the  same  parts  in  the  brain,  the  sulnircuAnoidean 
apace.  It  is  occupied  by  a  serous  fluid,  sufficient  in  quantity  to 
expand  the  arachnoid,  and  fill  completely  the  cavity  of  the  theca 
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▼ertebnlis.  The  nh-aradmoidean  fluid  keeps  up  a  constant  and  gentle 
pressme  upon  the  entire  sur&ce  of  the  brain  and  spinal  cord,  and 
yields  with  the  greatest  fiicility  to  the  various  movements  of  the  cord, 
giving  to  those  delicate  stractores  the  advantage  of  the  principles  so 
usefully  applied  by  Dr.  Amott  in  the  hydrostatic  bed. 

The  Pia  mater  is  the  immediate  investment  of  the  cord  ;  and,  like 
the  other  membranes,  is  continuous  with  that  of  the  brain.  It  is  not, 
however,  like  the  pia  mater  cerebri,  a  vascular  membrane  ;  Imt  is 
dense  and  fibrous  in  its  structure,  and  contains  few  vessels.  It  invests 
the  cord  closely,  and  sends  a  duplicature  into  the  fissura  longitudinalis 
anterior,  and  another,  extremely  delicate,  into  the  fissura  longitudioalis 
posterior.  It  forms  a  sheath  for  each  of  the  filaments  of  the  nerves, 
and  for  the  nerves  themselves  ;  and,  inferiorly,  at  the  conical  tenmna- 
tion  of  the  cord,  is  prolonged  downwards  as  a  slender  ligament  (fiv^ 
iermmale),  which  descend  through  the  centre  of  the  cauda  equixn, 
and  is  attached  to  the  dura  mater  lining  the  canal  of  the  coeeyx. 
This  attachment  is  a  rudiment  of  the  original  extension  of  the  flpmal 
cord  into  the  canal  of  the  sacrum  and  coccyx. 

The  Membrana  dentata  (ligamentum  dentatum)  is  a  thin  process  of 
pia  mater  sent  off  from  each  side  of  the  cord  throughout  its  entire 
length,  and  separating  the  anterior  from  the  posterior  roots  of  the 
spinal  nerves.  The  number  of  serrations  on  each  side  is  about  twenty, 
the  first  being  situated  on  a  level  with  the  occipital  foramen,  and 
having  the  vertebral  artery  and  hypoglossal  nerve  passing  in  front  and 
the  spinal  accessory  nerve  behind  it,  and  the  last  opposite  the  first  or 
second  lumbar  vertebra.  Below  this  point  the  membrana  dentata  is 
lost  in  the  filum  terminale  of  the  pia  mater.  The  use  of  this  mem- 
brane is  to  maintain  the  position  of  ^e  spinal  cord  in  the  midst  of  the 
fluid  by  which  it  is  surrounded. 

The  Spitted  cord  of  the  adult  extends  from  the  pons  Varolii  to  oppo- 
site the  first  or  second  lumbar  vertebra,  where  it  terminates  in  a 
rounded  point ;  in  the  child,  at  birth,  it  reaches  to  the  middle  of  the 
third  lumbar  vertebra,  and  in  the  embryo  is  prolonged  as  ha  as  the 
coccyx.  It  presents  a  difference  of  disuneter  in  different  parts  of  its 
extent,  and  exhibits  three  enlargements.  The  uppermost  of  these  is 
the  meduUa  oblongata ;  the  next  corresponds  with  the  origin  of  the 
nerves  destined  to  the  upper  extremities  ;  and  the  lower  enlaigonent 
is  situated  near  its  termination,  and  corresponds  with  the  attach- 
ment of  the  nerves  which  are  intended  for  the  supply  of  the  Iowa 
limb. 

In  form,  the  spinal  cord  is  a  flattened  cylinder,  and  presents  on  its 
anterior  surface  a  fissure,  which  extends  into  the  cord  to  the  d^th  of 
one  third  of  its  diameter.  This  is  the  fissura  UmgUudtnaUs  trnterior. 
If  the  sides  of  the  fissure  be  gently  separated,  they  will  be  seen  to  be 
connected  at  the  bottom  by  a  layer  of  medullary  subatanoe,  the 
anterior  commissure. 

On  the  posterior  surface  another  fissure  exists,  which  is  so  nanov 
as  to  be  hardly  perceptible  vrithout  careful  examinatioii.     This  is  the 
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Jissura  longitudinalis  posterior.  It  extends  more  deeply  into  the  cord 
than  the  anterior  fissure,  and  terminates  in  the  grey  substance  of  the 
interior.  These  two  fissures  divide  the  medidiA  spinalis  into  two 
lateral  cords,  which  are  connected  to  each  other  by  the  white  com- 
missure which  forms  the  bottom  of  the  anterior  longitudinal  fissure, 
and  by  a  commissure  of  grey  matter  situated  behind  the  former.  On 
either  side  of  the  fissura  longitudinalis  posterior  is  a  slight  line,  which 
bounds  on  each  side  the  posterior  median  columns.  These  columns 
are  most  apparent  at  the  tipper  part  of  the  cord,  near  the  fourth 
ventricle,  where  they  are  separated  by  the  point  of  the  calamus  scrip- 
torius,  and  where  they  form  a  bulbous  enlargement  at  each  side, 
called  the  processus  davaius. 

Two  other  lines  are  observed  on  the  medulla,  the  anterior  and  pos- 
terior lateral  sulci,  corresponding  with  the  attachment  of  the  anterior 
and  posterior  roots  of  the  spinal  nerves.  The  anterior  lateral  sulcus 
is  a  mere  trace,  marked  only  by  the  attachment  of  the  filaments  of  the 
anterior  roots.  The  posterior  lateral  sulcus  is  more  evident,  and  is 
a  narrow  greyish  line  derived  from  the  grey  substance  of  the  interior. 

Although  these  fissures  and  sulci  indicate  a  division  of  the  spinal 
cord  into  three  pairs  of  columns,  namely,  anterior,  lateral,  and  poste- 
rior, the  posterior  median  columns  being  regarded  as  a  part  of  the 
posterior  columns,  it  is  customary  to  consider  each  half  of  the  spinsd 
cord  as  consisting  of  two  columns  only,  the  antero-lateral  and  the 
posterior.  The  antero-^aieral  columns  are  the  columns  of  motion,  and 
comprehend  all  that  part  of  the  cord  situated  between  the  fissura 
longitudinalis  anterior  and  the  posterior  lateral  sulcus,  the  grey  line  of 
origin  of  the  posterior  roots  of  the  spinal  nerves.  The  posterior 
columns  are  the  columns  of  sensation. 

If  a  transverse  section  of  the  spinal  cord  be  made,  its  internal  struc- 
ture may  be  seen  and  examined.  It  would  then  appear  to  be  com- 
posed of  two  hollow  cyHnders  of  white  matter,  placed  side  by  side, 
and  connected  by  a  narrow  white  commissure.  Each  cylinder  is  filled 
with  grey  substance,  which  is  connected  by  a  commissure  of  the  same 
matter.  The  form  of  the  grey  substance,  as  observed  in  the  section,  is 
that  of  two  half-moons  placed  back  to  back,  and  joined  by  a  transverse 
band.  The  horns  of  the  moons  correspond  to  the  sulci  of  origin  of  the 
anterior  and  posterior  roots  of  the  nerves.  The  anterior  horns,  larger 
than  the  posterior,  do  not  quite  reach  this  sur&ce  ;  but  the  posterior 
appear  upon  the  sur&ce,  and  form  a  narrow  grey  line,  the  sulcus 
lateralis  posterior. 

The  white  substance  of  the  spinal  cord  is  composed  of  parallel  fibres 
which  are  collected  into  longitudinal  laminae  and  extend  throughout 
the  entire  length  of  the  cord.  These  laminae  are  various  in  breadth, 
and  are  arranged  in  a  radiated  manner  ;  one  border  being  thick  and 
corresponding  with  the  sur&ce  of  the  cord,  while  the  other  is  thin  and 
lies  in  contact  with  the  grey  substance  of  the  interior.  According  to 
Rolando  the  white  substance  constitutes  a  simple  nervous  membrane, 
which  is  folded  into  longitudinal  plaits,  having  the  radiated  disposition 
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aboTe  described.  The  anterior  commissare,  aoooiding  to  his  descriptioii, 
is  merely  the  continuatioii  of  this  nerTous  membzane  from  one  ktexal 
cord  across  the  middle  line  to  the  other.  Moieover,  Rolando  comidos 
that  a  thin  lamina  of  pia  mater  is  received  between  each  of  the  folds 
from  the  exterior,  while  a  layer  of  the  grey  substance  is  prolonged 
between  them  from  within.  CruTeilhier  is  of  opinion  that  eaeb 
lamella  is  completely  independent  of  its  neighbours,  and  he  beiievei 
this  statement  to  be  confinned  by  pathology,  which  shows  that  a 
single  lamella  may  be  injured  or  atrophied,  and  at  the  same  time  be 
surrounded  by  others  perfectly  sound. 


CRANIAL  NERVES. 

There  are  nme  pain  of  cranial  nerves.  Taken  in  their  order  from 
before,  backwards,  they  are  as  follows : — 

]  St.    Olfactory. 
2nd.  Optic. 

3rd.  Motores  oculorum. 
4th.  Pathetic!  (trochleares). 
5tL  Trifiacid  (trigemini). 
6th.  Abducentes. 
j^  {  Facial  (portio  dura), 
'  i  Auditory  (portio  moUis). 

C  Glosso-pharyngeal, 
8th.  <  Pneumogastric  (vagus,  par  vagmn). 

C  Spinal  accessory. 
9t\L  Hypoglossal  (lingual). 

Functionally  or  physiologically  the  cranial  nerves  admit  of  divisim 
into  three  groups,  namely,  nerves  of  special  sense,  nerves  of  motioiii, 
and  compound  nerves,  that  is,  nerves  which  contain  fibres  both  of 
sensation  and  motion.  The  nerves  belonging  to  these  groups  are  the 
following : — 

C  1st.  Olfactory. 
Special  sense      .     .     .    <  2nd.  Optic 

(,7th.  Auditory. 
/  3rd.  Motores  oculomm. 
I  4th.  Patheticl 
Motion <  6th.  Abducentes. 


I  7th.  Facial. 
V 


9th.  Hypoglossal. 
5th.  Tri&cial. 

Compound r^  SrSr^ 

Spmal  accessory. 
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The  fbuith,  fiudal  and  eighth  nerve*  were  conndeied  b;  Sir  Cluriea 
BeU  to  form  a  .yatem  apart  from  the  reil.  and  to  be  allied  in  the 
functions  of  eipreiMon  and  reipiration.  In  conwnance  with  thii 
view  ho  termed  tliBm  rapirafofy  nemo,  and  he  gave  to  that  part  of 
the  medulla  oblongata  'from  which  they  ariae  the  name  of  n^ralory 


•  Tbe  oUUtoiT  uerra,  wilh  i' 
Ikave  been  dividea  bj  a  lonsiCu^ 
•cptuni,  the  right  nuet  be&ig  p 


d^BDUdtthl 

nbenoid  and  c 


."uieiroBit&elTKninltftoflhi 

mg  prcBcrvn]  rndrr.     ].  The  fnuital  imiu.     Q.  Tbi 
gaJB  proceu  of  the  ethmoid  bone,    4,  The  jphenoL 


:h  of  t^  ophthalmic  ni 


uituitarr  moiL „ , ,,„___ 

deaceDifiiiff  bito  tfac  kfE  nm  from  the  enterior  fbruneii  of  the  enhTiSon 
and  dlTiduff  into  it*  eilenial  Bod  IntemBl  bruch-  e-  The  nuo-puli 
a  branch  of  the  mphem-palatiae  gan^liOD  dutribudDf  cwigi  lo  LI 
membrane  of  the  fcptum  nui  in  itt  eoune  to  (/}  the  tiiterioT  ulmCin 


436  OPTIC    NEKVB. 

a  p^iDa  or  gtcf  matter  (canmcula  mamillHriB),  eidbedded  in  iIk 
anterior  lobe,  wid  an  exlmal  nmt,  which  may  be  traced  aa  a  while 
■tnak  KloDg  the  fiuure  of  SyMua  into  t)ie  corpus  ■triatom,  wheie  it 
ii  continuoua  with  some  of  the  fibres  of  the  anterior  commiuore. 
The  ncrrona  cord  formed  b;  th«  union  of  these  thiee  roots  is  sua  in 
leilure,  priimoid  in  >hape,  and  embedded  in  a  sulcoa  between  twe 
coaroLuliona  on  the  nndet  auiiace  of  each  anterior  lobe  of  the  hnin, 
lying  between  the  pia  mater  and  the  arachnoid.  Aa  it  pasaefl  fbr- 
wardg  it  increswB  in  breadth  and  swells  at  ita  eztrenuty  into  an 
oblong  maaa  of  gny  and  white  substance,  the  lailbiii  o^aetoriiu,  whidi 
nata  upon  the  cribrifonn  lamella  of  the  ethnoid  bone.  From  the 
under  aurface  of  the  buthua  olfoctoriui  an  given  off  the  nerres  whieti 
past  through  the  cribriform  foramina  and  anpply  the  mocons  mem- 
brane of  the  nares ;  they  are  arranged  into  two  groups,  an  inner 
group,  reddiah  in  colour  and  soft,  which  aprcad  out  apon  the  aepnmi 
narinm,  and  an  outer  group,  whiter  and  more  firm,  which  descend 
thivugb  bouT  canala  in  the  outer  wall  of  the  nans,  and  are  dinri- 
buled  upon  the  anperior  and  middle  turbinated  bones. 
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of  the  thalamas  opticus  and  from  the  nates.  Proceeding  from  this 
origin  it  winds  aromid  the  cms  cerebri  as  a  flattened  band,  under  the 
name  of  tradus  opticus^  and  joins  with  its  fellow  in  firont  of  the  tuber 
einereum  to  form  the  opiic  commissure  (chiasma).  The  tractus  opticus 
is  united  with  the  cms  cerebri  and  tuber  einereum,  and  is  covered 
in  by  the  pia  mater ;  the  commissure  is  also  connected  with  the  tuber 
einereum,  from  which  it  receives  fibres,  and  the  nerve  beyond  the 
commissure  diverges  from  its  fellow,  becomes  rounded  in  form,  and 
is  enclosed  in  a  sheath  derived  from  the  arachnoid.  In  passing 
through  the  optic  foramen  the  optic  nerve  receives  a  sheath  from  the 
dura  mater,  which  splits  at  this  point  into  two  layers ;  one,  which 
becomes  the  periosteum  of  the  orbit ;  the  other,  the  one  in  question, 
Tirhich  forms  the  sheath  for  the  nerve,  and  is  lost  in  the  sclerotic  coat 
of  the  eyebalL  After  a  short  course  within  the  orbit  the  optic  nerve 
pierces  the  sclerotic  and  choroid  coats  and  expands  into  the  nervous 
membrane  of  the  eyeball,  the  retina.  Near  the  globe,  the  nerve 
is  pierced  by  a  small  artery,  the  arteria  centralis  retinae,  which  mns 
through  the  central  axis  of  the  nerve  and  reaches  the  internal  surface 
of  the  retina,  to  which  it  distributes  branches. 

The  commissure  rests  upon  the  processus  olivaris  of  the  sphenoid 
bone  ;  it  is  bounded  by  the  lamina  cinerea  of  the  corpus  callosum  in 
front,  by  the  substantia  perforata  on  each  side,  and  by  the  tuber 
einereum  behind.  Within  the  commissure  the  innermost  fibres  of 
the  optic  nerves  cross  each  other  to  pass  to  opposite  eyes,  while  the 
outer  fibres  continue  their  course  uninterraptedly  to  the  eye  of  the 
corresponding  side.  The  neurilemma  of  the  commissure,  as  well  as 
that  of  the  nerves,  is  formed  by  the  pia  mater. 

Third  pair.  Motores  Oculorum.  —  The  motor  oculi,  a  nerve 
of  moderate  size,  arises  from  the  inner  side  of  the  cms  crebri,  close  to 
the  pons  Varolii,  and  passes  forward  between  the  posterior  cerebral 
and  superior  cerebellar  artery.  It  pierces  the  dura  mater  imme- 
diately in  front  of  the  posterior  clinoid  process ;  descends  obliquely 

chium  anterius  of  the  corpora  quadrigemina.  a.  Their  brachium  posterius.  b. 
The  origin  of  the  fourth  nerve,  which  may  be  seen  descending  over  the  cms 
cerebri,  c.  The  processus  e  cerebello  ad  testem,  or  superior  peduncle  of  the 
cerebellum,  d.  The  band  of  fibres  termed  laqueus,  the  superior  division  of  the 
fasciculus  olivaris  crossing  the  superior  peduncle  of  the  cerebellum  to  enter  the 
corpora  quadrigemina.  Through  the  small  triangular  space  in  front  of  this 
band,  crossed  by  the  fourth  nerve,  some  of  the  fibres  of  the  superior  peduncle 
of  the  cerebellum  may  be  seen,  e.  The  superior  portion  of  tue  cms  cerebri, 
termed  tegmentum.  /.  Its  inferior  portion,  g.  The  third  nerve,  h.  The 
pons  Varolii,  t.  The  cms  cerebelli,  or  middle  peduncle  of  the  cerebellum,  k. 
The  inferior  peduncle  derived  from  the  corpus  restiforme.  The  mass  lying  in 
the  angular  mterval  upon  these  is  the  superior  peduncle.  /.  The  fifth  nerve 
issuing  from  between  the  transverse  fasciculi  of  the  pons  Varolii,  m.  The  sixth 
nerve,  n.  The  seventh  nerve;  the  inferior  and  smaller  cord  is  the  facial 
nerve,  the  superior  and  larger  the  auditory,  o.  The  corpus  olivare  crossed  in- 
feriorlyby  the  superficial  anciform  fibres,  p.  The  corpus  pyramidale.  q.  The 
median  posterior  fasciculi  of  the  medulla  oblongata,  r.  The  corpus  rest^orme. 
8.  The  spmal  cord.    t.  The  fourth  ventricle. 
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along  the  extenul  wall  of  the  cavemoas  nnufl ;  and  diTides  into  two 
blanches  which  enter  the  orbit  between  the  tWb  heads  of  the  extonal 
rectos  muscle.  The  superior  branch  ascends,  and  supplies  the  supoior 
rectus  and  levator  palpebrs.  The  inferior  sends  a  branch  beneadi  the 
optic  nerve  to  the  internal  rectus,  another  to  the  inferior  rectus,  and  a 
long  branch  to  the  inferior  oblique  muscle.  From  the  latter  a  short  thick 
branch  is  given  off  to  the  ciliary  ganglion,  forming  its  inferior  root 
^  The  fibres  of  origin  of  this  nerve  may  be  traced  into  the  grey  sub- 
stance of  the  eras  cerebri,*  into  the  motor  tract,  t  and  as  fer  as  the 
superior  fibres  of  the  crus  cerebri.:):  In  the  cavernous  sinus  it  lecdves 
one  or  two  filaments  from  the  cavernous  plexus,  and  one  firom  the 
ophthalmic  nerve. 

Fourth  pair.  Pathetici  (trochlearis).  —  The  fourth  is  the 
smallest  cerebral  nerve ;  it  arises  from  the  valve  of  Vienssens  dose  to 
the  testis,  and  winding  around  the  eras  cerebri  to  the  extremity  of  the 
petrous  portion  of  the  temporal  bone,  pierces  the  dura  mater  near  the 
oval  opening  for  the  fifth  nerve,  and  passes  along  the  outer  wall  of  the 
cavernous  sinus  to  the  sphenoidal  fissure.  In  its  course  through  ^e 
sinus  it  is  situated  at  first  below  the  motor  oculi,  but  afterwards 
ascends  and  becomes  the  highest  of  the  nerves  which  enter  the  othit 
through  the  sphenoidal  fissure.  Upon  entering  the  orbit  the  nerve 
crosses  the  levator  palpebrse  muscle  near  its  origin,  and  is  distributed 
upon  the  orbital  sur&ce  of  the  superior  oblique  or  trochlearis  muscle ; 
hence  its  synonym  trochlearis. 

Branches, — While  in  the  cavernous  sinus  the  fourth  nerve  gives  off 
a  recurrent  branch,  some  filaments  of  communication  to  the  ophthalmic 
nerve,  and  a  branch  to  assist  in  forming  the  lachrymal  nerve ;  the 
recurrent  Iran^  which  consists  of  sympathetic  filaments  derired  firom 
the  carotid  plexus,  passes  backwards  between  the  layers  of  the  tento- 
rium, and  divides  into  two  or  three  filaments,  which  are  distributed  to 
the  lining  membrane  of  the  lateral  sinus.  This  nerve  is  sometimes  a 
branch  of  the  ophthalmic,  and  occasionally  proceeds  directly  from  the 
carotid  plexus. 

Fifth  pair.  Trifacial  (trigeminus). — The  fifth  nerve,  the  great 
sensitive  nerve  of  the  head  and  face,  and  the  largest  cranial  nerve,  i& 
analogous  to  the  spinal  nerves  in  its  origin  by  two  roots,  from  the 
anterior  and  posterior  columns  of  the  spiiud  cord,  and  in  the  existnace 
of  a  ganglion  on  the  posterior  root.  It  arises  §  finm  a  tract  of  yel- 
lowish white  matter  situated  in  front  of  the  floor  of  the  fourth  ven- 
tricle and  the  origin  of  the  auditory  nerve,  and  behind  the  eras 
cerebelli.  This  tract  divides  inferiorly  into  two  fasciculi  which  may 
be  traced  downwards  into  the  spinal  cord,  one  being  continuous  with 

*  Mayo.  t  Solly.  X  Graingw. 

^  I  have  adopted  the  origin  of  this  nerve,  given  by  Dr.  Alcock,  of  Dublin,  •> 
the  result  of  his  dissections,  in  Uie  Cyclopaedia  of  Anatomy  and  Physiology. 
Mr.  Mayo  al»o  traces  the  anterior  root  of  the  nerve  to  a  similar  origin. 
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the  fibres  of  the  anterior  column,  the  other  with  the  posterior  column. 
Proceeding  from  this  origin  the  two  roots  of  the  nerve  pass  forward, 
and  issue  from  the  brain  upon  the  anterior  part  of  the  cms  cerebelli, 
ivhere  they  are  separated  by  a  slight  intervaL  The  anterior  is  much 
smaller  than  the  posterior,  and  the  two  together  constitute  the  fifth 
neire,  which  in  this  situation  consists  of  seventy  to  a  hundred  filar 
ments  held  together  by  pia  mater.  The  nerve  then  passes  through 
an  oval  opening  in  the  border  of  the  tentorium,  near  the  extremity 
of  the  petrous  bone,  and  spreads  out  into  a  large  semilunar  ganglion, 
the  Casserian.  If  the  ganglion  be  turned  over,  it  will  be  seen  that 
the  anterior  root  lies  against  its  under  surface  without  having  any 
connection  with  it,  and  may  be  followed  onwards  to  the  inferior 
maxillary  nerve.  The  Casserian  ganglion  divides  into  three  branches, 
the  ophthalmic,  superior  maxillary,  and  inferior  maxillary. 

The  Ophthalmic  nervb  is  a  short  trunk,  being  not  more  than 
three  quarters  of  an  inch  in  length  ;  it  arises  from  the  upper  angle  of 
the  Casserian  ganglion,  beneath  the  dura  mater,  and  passes  forwards 
through  the  outer  wall  of  the  cavernous  sinus,  lying  externally  to  the 
other  nerves ;  it  divides  into  three  branches.  Previously  to  its  divi- 
sion it  receives  several  filaments  fiK>m  the  carotid  plexus,  and  gives  off 
a  snail  recurrerU  nerve,  that  passes  backwards  with  the  recurrent 
branch  of  the  fourth  nerve  between  the  two  layers  of  the  tentorium  to 
the  lining  membrane  of  the  lateral  sinus. 

The  Branches  of  the  ophthahnic  nerve  are,  the — 

Frontal, 

Lachrymal, 

Nasal. 

The  Frontal  nerve  mounts  above  the  levator  palpebrse,  and  runs 
forward,  resting  upon  that  muscle,  to  the  suprarorbital  foramen,  through 
whieh  it  escapes  upon  the  foreheaid,  with  the  supra-orbital  artery.  It 
supplies  the  conjunctiva  and  upper  eyeUd  and  the  integument  of  the 
cranium  as  far  as  the  vertex. 

The  frontal  nerve  gives  off  but  one  small  branch,  the  mpra-troch- 
tear,  which  passes  inwards  above  the  pulley  of  the  superior  oblique 
muscle,  and  ascends  along  the  middle  line  of  the  forehead,  distributing 
filaments  to  the  integument,  to  the  inner  angle  of  the  eye  and  root  of 
the  nose,  and  to  the  conjunctiva. 

The  Lachrymal  nerve,  the  smallest  of  the  three  branches  of  the 
ophthalmic,  receives  a  filament  firom  the  fourth  nerve  in  the  cavernous 
sinus,  and  passes  outwards  along  the  upper  border  of  the  external 
rectus  muscle,  and  in  company  with  the  lachrymal  artery,  to  the 
lachrymal  gland,  where  it  divides  into  two  branches.  The  superior 
branch  passes  along  the  upper  sur&ce  of  the  gland  and  through  a 
foramen  in  the  malar  bone,  and  is  distributed  upon  the  temple  and 
cheek,  communicating  with  the  subcutaneus  make  and  facial  nerves. 


440 


FIFTH   PAIR  OF  NSRVBS. 


Fig.  U5.» 


The  inferior  branch  supplies  the  lower  sur&ce  of  the  gland  and  con- 
junctiva, and  terminates  in  the  integument  of  the  upper  lid  communi- 
cating with  the  facial  nerve. 

The  Nasal  nerve  (naso-ciliaris)  passes  forwards  between  the  two 


*  A  diaffram,  shewing  the  fifth  pair  of  nerves  with  its  branches,  l.  Tlie 
origin  of  the  nerve  b^  two  roots.  2.  The  nerve  escaping  from  the  cms  eere- 
beLu.  3.  Tlie  Casserian  ganglion.  4.  Its  ophthalmic  division.  5.  Tbe  finmtal 
nerve,  giving  off  the  supra-trochlear  branoi,  and  escaping  on  the  fordiead 
through  the  supra-orbital  foramen.  6.  The  lachrjrmal  nerve.  7.  Tbe  nssal 
nerve,  passing  at  8  through  the  anterior  ethmoidal  foramen,  jmd  giving^  off^  the 
infra-trochlear  branch.  9*  The  communication  of  the  naral  nerve  with  the 
ciliary  gang^on.  10.  A  small  portion  of  the  third  nerve  with  idiich  the  gan- 
IpHon  is  seen  communicating ;  we  ganglion  gives  off  the  ciharj  branches  nom 
Its  anterior  aspect.  11.  The  superior  mazilUry  nerve.  12.  Its  orbital  branda. 
IS.  The  two  branches  communicating  with  Meckel's  ganglion  ;^  the  three 
branches  given  off  from  the  lower  part  m  the  ganglion  are  the  posterior  palatine 
nerves.  14,  14.  The  superior  dental  nerves,  posterior,  middle,  and  anteiior, 
forminflr  by  their  coDununications  the  superior  maxillary  plexus.  15  Tlie  iafrm- 
orbital  oranches  distributed  upon  the  cheek.  I6.  The  inferior  maxillaij  nerve. 
17.  Its  anterior  or  muscular  trunk.  18.  The  posterior  trunk ;  the  two  oiviaioiis 
are  separated  by  an  arrow.  -  ig.  The  gustatory  nerve.  20.  The  chorda  tym- 
pani  joining  it  at  an  acute  angle.  -21.  The  submaxillary  ganglion.  29.  Tlie 
mferior  dental  nerve.  23.  Its  mylohyoidean  branch.  24.  Tlie  auricnlar  nerve, 
dividing  behind  the  articulation  of  the  lower  jaw,  to  reunite  and  fomi  a  snigk 
trunk.  25.  Its  branch  of  communication  with  the  facial  nerve.  20.  Its  tem- 
poral branch. 
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heads  of  the  external  rectus  muscle,  crosses  the  optic  nenre  in  com- 
pany with  the  ophthalmic  artery,  and  enters  the  anterior  ethmoidal 
foramen  immediately  above  the  internal  rectus.  It  then  traverses  the 
npper  part  of  the  ethmoid  bone  to  the  cribriform  ^late,  and  passes 
downwards  through  the  slit-like  opening  by  the  side  of  the  crista  galii 
into  the  nose,  where  it  divides  into  two  branches  —  an  internal  branch 
supplying  the  mucous  membrane,  near  the  anterior  openings  of  the 
nares ;  and  an  external  branch  which  passes  between  the  iibro-carti- 
lages,  and  is  distributed  to  the  integument  at  the  extremity  of  the 
nose. 

The  Branehes  of  the  nasal  nerve  within  the  orbit  are,  the  ganglir 
onic,  ciliary,  and  infra-trochlear  ;  in  the  nose  it  gives  off  one  or  two 
filaments  to  the  anterior  ethmoidal  cells  and  frontal  sinus.  The 
ganglionic  branch  passes,  obliquely  forwards  to  the  superior  angle  of 
the  ciliary  ganglion,  forming  its  superior  or  long  root.  The  cUiary 
branches  are  two  or  three  filamehts  which  are  given  off  by  the  nasal  as 
it  crosses  the  optic  nerve.  They  pierce  the  posterior  part  of  the 
sclerotic,  and  pass  between  that  tunic  and  the  choroid  to  be  distributed 
to  the  iris.  The  infra-trochlear  is  given  off  just  as  the  nerve  is  about 
to  enter  the  anterior  ethmoidal  foramen.  It  passes  along  the  superior 
border  of  the  internal  rectus  to  the  inner  angle  of  the  eye,  where  it 
communicates  with  the  supra-trochlear  nerve,  and  supplies  the  lachry- 
mal sac,  caruncula  lachrymalis,  conjunctiva,  and  inner  angle  of  the 
orbit. 

\>  ^  1  >r f  Tprp 

The  Superior  maxillary  nerve,  larger  than  the  preceding,  pro- 
ceeds from  the  middle  of  the  Casserian  ganglion ;  it  passes  forwards 
through  the  foramen  rotundum,  crosses  the  spheno-maxillary  fossa,  and 
enters  the  canal  in  the  floor  of  the  orbit,  along  which  it  runs  to  the 
infra-orbital  foramen.  Emerging  on  the  face,  beneath  the  levator  labii 
superioris  muscle,  it  divides  into  a  number  of  branches,  which  are  dis- 
tributed to  the  lower  eyelid  and  conjunctiva,  and  to  the  muscles  and 
integument  of  the  upper  lip,  nose,  and  cheek,  forming  a  plexus  with 
the  facial  nerve. 

The  Branches  of  the  superior  maxillary  nerve  are  divisible  into 
three  groups: — 1.  Those  which  are  given  off  in  the  spheno-maxillary 
fossa.  2.  Those  in  the  infra-orbital  canal ;  and  3.  Those  on  the  face. 
They  may  be  thus  arranged: — 

r  Orbital, 

Spheno-maxillary  fossa,    <  Two  from  MeckePs  ganglion, 

(^  Posterior  dental. 

r  r        uj  J         I  S  Middle  dental, 

In/rarotiual  canal,  J  ^^^^^  ^^^^^ 

n-  ji    ^  S  Muscular,  • 

Onihe/aoe,  |catoneou8. 

The  Orbital  branch  (n.  subcutaneus  malae)  enters  the  orbit  through 
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^e  iplieno-iiiazi]]ar7  fisanie,  and  divides  into  two  branches,  temponl 
and  malar;  the  len^pfol  hranck  ascends  along  the  enter  wall  of  the 
orbit,  and,  after  receiving  a  branch  from  the  lachrymal  nerve,  passes 
through  a  canal  in  the  malar  bone  and  enters  the  temporal  fossa ;  it 
then  pierces  the  temporal  muscle  and  fieuKaa  and  is  distributed  to  the 
integument  of  the  temple  and  side  of  l^e  forehead,  commumcating  with 
the  fiunal  and  anterior  auricular  nerve.  In  the  temporal  fossa  it  com- 
municates with  the  deep  temporal  nerves.  The  nudar^  or  infioior 
bnmch,  takes  its  course  along  the  lower  angle  of  the  outer  wall  ol  the 
orbit,  and  emerges  upon  the  cheek  through  an  opening  in  the  malar 
bone,  passing  between  the  fibres  of  the  orbicularis  palpebrarum  mnsde. 
It  eommunicates  with  branches  of  the  infra-orbital  and  &cial  nerves. 

The  Two  bnmchea  from  Meckel's  ganglion  ascend  from  that  body  to 
join  the  nerve,  as  it  crosses  the  spheno-mayjllary  fossa. 

The  Posterior  denial  branches  pass  through  small  foramina,  in  the 
posterior  surface  of  the  superior  maxillary  bone,  and  running  forwards 
in  the  base  of  the  alveolus,  supply  the  posterior  teeth  and  guma. 

The  Middle  and  atUerior  derUai  branches  descend  to  the  ccorespand- 
ing  teeth  and  gums ;  the  former  beneath  the  lining  membrane  oi  the 
antrum,  the  latter  through  distinct  canals  in  the  walls  of  the  bone. 
Previously  to  their  distribution,  the  dental  nerves  form  a  plexus  (supe- 
rior maxillary  plexus)  in  the  outer  wall  of  the  superior  maxillaiy  bone 
immediately  above  the  alveolus.  From  this  plexus  the  filaments  are 
given  off  which  supply  the  pulps  of  the  teeth,  the  gums,  the  mucous 
membrane  of  the  floor  of  the  nares,  and  the  palate.  Some  gangliform 
masses  have  been  described  in  connection  with  this  plexus,  one  being 
placed  over  the  canine,  and  another  over  the  second  molar  tooth. 

The  Mtucular  and  cutaneous  branches  are  the  terminating  filaments 
of  the  nerve ;  they  supply  the  musdes,  int^;ument,  and  mnoous  mem- 
brane of  the  cheek,  nose,  and  lip,  and  form  an  intricate  plexus  with 
branches  of  the  £acial  nerve. 

The  Inferior  maxillary  nerve  proceeds  from  the  inferior  angle 
of  the  Casserian  ganglion ;  it  is  the  largest  of  the  three  divisions  of 
the  fifth  nerve,  and  is  augmented  in  size  by  the  anterior  or  motor 
root,  which  passes  behind  the  ganglion,  and  unites  with  the  in£HMir 
maxillary  as  it  escapes  through  the  foramen  ovale.  Emerging  at  the 
foramen  ovale  the  nerve  divides  into  two  trunks,  extermd  and  in- 
ternal, which  are  separated  from  each  other  by  the  external  pterygoid 
muscle. 

The  External  trunks  into  which  may  be  traced  nearly  the  whole  flf 
the  motor  root,  immediately  divides  into  five  branches  which  are  dis- 
tributed to  the  muscles  of  the  temporo-maxillary  region ;  they  axe — 

The  Masseteric^  which  crosses  the  sigmoid  notch  with  the  masseteric 
artery  to  the  masseter  muscle.  It  sends  a  small  branch  to  the  tem- 
poral muscle,  and  a  filament  to  the  temporo-maxillary  articulation. 

Temporal;  two  branches  passing  between  the  upper  border  of  the 
external  pterygoid  muscle  and  the  temporal  bone  to  the  tenqponl 
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miiflde.  Two  or  three  filaments  from  these  nerves  pierce  the  temporal 
fesda,  and  commonicate  with  the  lachr3rmal,  sub-cutaneus  malae,  auri- 
cular and  facial  nerve. 

Buccal;  a  large  branch  which  pierces  the  fibres  of  the  external 
pterygoid,  to  reach  the  buccinator  muscle.  This  nerve  sends  fila- 
ments  to  the  temporal  and  external  pterygoid  muscle,  to  the  mucous 
membrane  and  integument  of  the  cheek,  and  communicates  with  the 
&cial  nerve. 

Intental  pterygoid;  a  long  and  slender  branch,  which  passes  inwards 
to  the  internal  pterygoid  muscle,  and  gives  filaments  in  its  course  to 
the  tensor  palati  and  tensor  tympanL  This  nerve  is  remarkable 
firom  its  connection  with  the  otic  ganglion,  to  which  it  is  closely  at- 
tached. 

The  Internal  trunk  divides  into  three  branches — 

Gustatory, 
Inferior  dental. 
Anterior  auricular. 

The  Gustatory  nerve  descends  between  the  two  pterygoid 
muscles  to  the  side  of  the  tongue,  where  it  becomes  flattened,  and 
divides  into  numerous  filaments,  which  are  distributed  to  the  papillae 
and  mucous  membrane. 

Relations. — It  lies  at  first  between  the  external  pterygoid  muscle 
and  the  pharynx,  next  between  the  two  pterygoid  muscles,  then  be- 
tween the  internal  pterygoid  and  ramus  of  the  jaw,  and  between  the 
stylo-glossus  muscle  and  the  submaxillary  gland ;  lastly,  it  ruHs  along 
the  side  of  the  tongue,  resting  upon  the  hyo-glossus  muscle,  and 
covered  in  by  the  mylo-hyoideus  and  mucous  membrane. 

The  gustatory  nerve,  while  between  the  two  pterygoid  muscles, 
receives  a  branch  from  the  inferior  dental ;  lower  down  it  is  joined  at 
an  acute  angle  by  the  chorda  tympani  which  passes  downwa^s  in  the 
sheath  of  the  gustatory  to  the  submaxillary  gland,  where  it  unites  with 
the  siibmaxillary  ganglion.  On  the  hyo-glossus  muscle  some  branches 
of  communication  are  sent  to  the  hypoglossal,  and  in  the  course  of  the 
nerve  several  small  branches  to  the  mucous  membrane  of  the  fiiuces, 
to  the  tonsils,  submaxillary  gland,  Wharton*s  duct,  and  sublingual 
gUind. 

The  Inferior  dental  nerve  passes  downwards  with  the  inferior 
dental  artery,  at  first  between  the  two  pterygoid  muscles,  and  then 
between  the  internal  lateral  ligament  and  the  ramus  of  the  lower  jaw, 
to  the  dental  foramen.  It  then  runs  along  the  canal  in  the  inferior 
maxillary  bone,  distributing  branches  (inferior  maxillary  plexus)  to  the 
teeth  and  gums,  and  divides  into  two  terminal  branches,  incisive  and 
mental.  The  inciiioe  branch  passes  forwards,  to  supply  the  incisive 
teeth:  the  m«nto^  branch  escapes  through  the  mental  foramen,  to  be 
distributed  to  the  muscles  and  integument  of  the  chin  and  lower  lip, 
and  to  the  mucous  membrane  of  the  latter,  communicating  with  the 
facial  nerve. 
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The  inferior  dental  nerve  gives  off  bat  one  branch,  the  n^lo-hyoidecm^ 
which  leaves  the  nerve  just  as  it  is  about  to  enter  the  dental  foramen. 
This  branch  pierces  the  insertion  of  the  internal  lateral  ligament,  and 
descends  along  a  groove  in  the  bone  to  the  inferior  snr&ce  of  the  mylo- 
hyoid muscle,  to  which,  and  to  the  anterior  belly  of  the  digastricos,  it 
is  distributed. 

The  Anterior  auricular  nerve  originates  by  two  roots,  be- 
tween which  the  arteria  meningea  media  takes  its  course,  and  passes 
directly  backwards  behind  the  articulation  of  the  lower  jaw,  against 
which  it  rests.  In  this  situation  it  divides  into  two  branches,  which 
reunite,  and  form  a  kind  of  plexus.  From  the  plexus  two  brandies 
are  given  off — ascending  and  descending.  The  ascending  or  i&nporal 
branth  sends  one  or  two  considerable  branches  of  communication  to  the 
flEunal  nerve,  and  then  ascends  in  front  of  the  ear  to  the  temporal  re- 
gion, upon  which  it  is  distributed  in  company  with  the  branches  of  the 
temporal  artery.  In  its  course  it  sends  filaments  to  the  temporo-max- 
illary  articulation,  to  the  pinna  and  meatus  of  the  ear,  and  to  the  in- 
tegument in  the  temporal  region.  It  communicates  on  the  temple  with 
branches  of  the  fecial,  supra-orbital,  lachrymal,  and  subcutaneus 
malse  nerve.  The  descending  braw^  enters  the  parotid  glsmd,  to  which 
it  sends  numerous  branches ;  it  communicates  with  the  inferior  dental 
and  auricularis  magnus  nerve,  and  supplies  the  external  ear,  the  mea- 
tus auditorius,  and  the  temporo-maxillary  articulation,  and  sends  one 
or  two  filaments  into  the  tympanum. 

Sixth  pair,  abducentbs. — ^The  abducens  nerve,  about  half  the 
size  of  the  motor  oculi,  arises  by  several  filaments  from  the  upper  con- 
stricted part  of  the  corpus  pyramidale  close  to  the  pons  VaroliL 
Proceeding  forwards  from  this  origin  it  lies  parallel  with  the  haular 
artery,  and,  piercing  the  dura  mater  upon  the  clivus  Blumenbachii  of 
the  sphenoid  bone,  ascends  beneath  that  membrane  to  the  cavernous 
sinus.  It  then  runs  forwards  along  the  inner  wall  of  the  sinus  bdow 
the  other  nerves,  and,  resting  against  the  internal  carotid  arteir, 
passes  between  the  two  heads  of  the  external  rectus,  and  is  distributed 
to  that  muscle.  As  it  enters  the  orbit,  it  lies  upon  the  ophthalmic  van, 
from  which  it  is  separated  by  a  lamina  of  dura  mater.  In  the  cavern- 
ous sinus  it  is  joined  by  several  filaments  from  the  carotid  plexus,  by 
one  from  MeckePs  ganglion,  and  one  from  the  ophthalmic  nerve.  Mr. 
Mayo  traced  the  origin  of  this  nerve  between  the  fjeisciculi  of  the  cor- 
pora pyramidalia  to  the  posterior  part  of  the  medulla  oblongata ;  and 
Mr.  Grainger  pointed  out  its  connection  with  the  grey  substance  of  the 
spinal  cord. 

Seventh  pair. — The  seventh  pair  consists  of  two  nerves  which  be 
side  by  side  on  the  posterior  border  of  the  cms  cerebellL  The  smalier 
and  most  internal  of  these,  and,  at  the  same  time,  the  most  dense  in 
texture,  is  the  fiicial  nerve  or  portio  dura.  The  ext^nal  nerve,  whkA 
is  soft  and  pulpy,  and  often  grooved  by  contact  with  the  preceding,  is 
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the  auditory  nerve  or  portio  mollis  of  the  seventh  pair.  Soemmering 
makes  the  auditory  nerve  the  eighth  pair ;  but,  retaining  the  classifi- 
cation of  Willis,  we  regard  it  as  a  part  of  the  seventh  with  the 
facial. 

Facial  nerve,  (portio  dura). — The  fJEicial  nerve  arises  from  the 
upper  part  of  the  groove  between  the  corpus  olivare  and  corpus  resti- 
forme,  close  to  the  pons  Varolii,  from  which  point  its  fibres  may  be 
traced  deeply  into  the  corpus  restiforme.  The  nerve  then  passes  for- 
wards, resting  upon  the  crus  cerebelli,  and  comes  into  relation  with  the 
anditory  nerve,  with  which  it  enters  the  m^tus  auditorius  intemus, 
lying  at  first  to  .the  inner  side  of,  and  then  upon  that  nerve.  At  the 
bottom  of  the  meatus  it  enters  the  canal  expressly  intended  for  it,  the 
aqueductus  Fallopii,  and  directs  its  course  forwards  towards  the  hiatus 
Fallopii,  where  it  forms  a  gangliform  swelling  (intumescentia  gangli- 
formis),  and  receives  the  petrosal  branch  of  the  Vidian  nerve.  It  then 
curves  backwards  towards  the  t3rnipanum,  and  descends  along  the  inner 
wall  of  that  cavity  to  the  stylo-mastoid  foramen.  Emerging  at  the 
stylo-mastoid  foramen  it  passes  forwards  within  the  parotid  gland, 
crossing  the  external  jugular  vein  and  external  carotid  artery,  and  at 
the  ramus  of  the  lower  jaw  divides  into  two  trunks,  iemporoyacieU  and 
ceroico-fackd.  These  ^nks  at  once  split  into  numerous  branches 
w^hich,  after  forming  a  number  of  looped  communications  (pes  anseri- 
nus)  with  each  other  over  the  masseter  muscle,  spread  out  upon  the 
side  of  the  fece,  from  the  temple  to  the  neck,  to  be  distributed  to  the 
muscles  of  this  extensive  region.  The  communications  which  the  fecial 
nerve  maintains  in  its  course  are  the  following :  in  the  meatus  audito- 
rius, it  sends  one  or  two  filaments  to  the  auditory  nerve ;  the  intu- 
mescentia gangliformis  receives  the  nervus  petrosus  superficialis  major 
and  minor,  and  sends  a  twig  back  to  the  auditory  nerve ;  behind  the 
tympanum  the  nerve  receives  one  or  two  twigs  from  the  auricular 
branch  of  the  pneumogastric ;  at  its  exit  from  the  stylo-mastoid  fora- 
men it  receives  a  twig  from  the  glosso-pharyngeal,  and  in  the  parotid 
g^land  one  or  two  large  branches  from  the  anterior  auricular  nerve. 
Besides  these,  the  fecial  nerve  has  numerous  peripheral  communica- 
tions, with  the  branches  of  the  fifth  nerve  on  the  face,  and  of  the  cer- 
vical nerves  in  the  parotid  gland  and  neck.  The  numerous  communi- 
cations of  the  fecial  nerve  obtained  for  it  the  designation  of  nervus 
sympaiheticus  minor. 

The  Branches  of  the  facial  nerve  are — 

Within  the  aguedudus  (  T3rmpanic, 

FaUopii,  \  Chorda  tympani. 

^A  '        A  41   f  Posterior  auricular, 

stylo-mastoid fiyramen^^  T)       t 

O^Oeface,  \  Tempon^feml, 

•'^^  I  Cervico-fecial. 


Tbe  T^panic  bmnch  U  a  muill  filament  diBtributed  to  the  stapt 

The  Ciorda  tympasi  quita  the  focinl  jusl  before  that  nerre  eou 
fnaa  the  itylo-mnscoid  foramea,  anct  aacendi  hy  a  disljoct  canal  tc 
upper  port  of  the  poaleriar  wall  of  the  tympanuia,  whece  it  ei 

*  The  dutributiaD  of  the  ttdii  nerve  mid  tbe  hnncbn  of  Uie  cenicd  idi 
]-  Tbe  Etdif  nerre,  cao^i^  from  tbe  itTlo-mbtj^d  fi>r«neD,  uid  croenn 
nmiuof  tfaelowwJBWitbepBndd^BUhaibenire 


and  Ibeii  loi^ied  & 

,3.  liie DMpitiUft  in  ..,  _. 
iDB  vlopR  the  pcntvTW  border  of  the  tcemo-mutoid  mvde.  14-  lihe  vupcr- 
OeHl  ibjd  deep  deKeadi^  bnaphee  of  the  certinl  plenu.  IS.  Tbe  ^ad 
-win^  off  »  breach  to  tbe  exteravJ  BurtBccof  tbe  trt^tBf 
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that  cavity  through  an  opening  sitaated  between  the  base  of  the  pyra- 
mid and  the  attachment  of  the  membrana  tympani,  and  becomes  in- 
vested by  mucous  membrane.  It  then  crosses  tiie  tympanum  between 
the  handle  of  the  malleus  and  long  process  of  the  incus  to  the  anterior 
inferior  angle  of  the  cavity,  and  escapes  through  a  distinct  opening  in 
the  fissura  Glaseri,  and  joins  the  gustatory  nerve  at  an  acute  angle  be- 
tween the  two  pterygoid  muscles.  Enclosed  in  the  sheath  of  the  gus- 
tatory nerve,  it  descends  to  the  submaxillary  gland,  where  it  unites 
wiA  the  submaxillary  ganglion. 

The  Posterior  aurisuiar  nerve  ascends  behind  the  ear,  between  the 
meatus  and  mastoid  process,  and  divides  into  an  anterior  and  a  poste- 
rior branch.  The  anterior  branch  receives  a  filament  of  communication 
from  the  auricular  branch  of  the  pneumogastric  nerve,  and  distributes 
filaments  to  the  retrahens  and  attollens  aurem  muscles  and  to  the  pinna. 
The  posterior  branch  communicates  with  the  auricularis  magnus  and 
occipitalis  minor,  and  is  distributed  to  the  posterior  belly  of  the  occi- 
pito-frontalis. 

The  Stylo-hyoid  branch  is  distributed  to  the  stylo-hyoid  muscle. 

The  Digastric  branch  supplies  the  posterior  belly  of  the  digastricus 
muscle,  and  communicates  with  the  glosso-pharyngeal  and  pneumogas- 
tric nerve. 

The  Temporo-fadal  gives  off  a  number  of  branches  which  are  dis- 
tributed over  the  temple  and  upper  half  of  the  face,  supplying  the 
muscles  of  this  region,  and  communicating  with  the  branches  of  the 
auricular,  the  subcataneus  malae,  and  the  supra-orbital  nerve*  The 
inferior  branches,  which  accompany  Stenon^s  duct,  and  form  a  plexus 
with  the  terminal  branches  of  the  infra-orbital  nerve. 

The  Ceroico-fadal  divides  into  a  number  of  branches  that  are  dis- 
tributed to  muscles  on  the  lower  half  of  the  face  and  upper  part  of 
the  neck.  The  cervical  branches  form  a  plexus  with  the  superficialis 
colli  nerve  over  the  submaxillary  gland,  and  are  distributed  to  the  pla- 
tyema  myoides. 

Auditory  nerve  (portio  mollis). — The  auditory  nerve  takes  its 
origin  in  the  lines  transversae  (striae  meduUares)  of  the  cuiterior  wall 
or  floor  of  the  fourth  ventricle,  and  winds  around  the  corpus  restiforme, 
from  which  it  receives  fibres,  to  the  posterior  border*  of  the  eras  cere- 
belli.  It  then  passes  forwards  upon  the  cms  cerebelli  in  company 
with  the  facial  nerve,  which  Ues  in  a  groove  on  its  superior  sui&ce, 
and  enters  the  meatus  auditorius  internus,  and  at  the  bottom  of  the 
meatus  it  divides  into  two  branches,  cocMear  and  vestibular.  The  au- 
ditory nerve  is  soft  and  pulpy  in  texture,  and  receives  in  the  meatus 
auditorius  several  filaments  from  the  facial  nerve. 

Eighth  pair. — ^The  eighth  pair  consists  of  three  nerves,  glosso- 
pharyngeal, pneumogastric,  and  spinal  accessory ;  these  are  the  ninth, 
tenth,  and  eleventh  pairs  of  Soemmering. 

Glosso-pharynoeal  nerve. — The  glosso-pharyngeal  nerve  arises 
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by  five  or  six  filaments  from  the  groove  between  the  corpus  olivare  and 
restiforme,  and  escapes  from  the  skull  at  Uie  Innermost  extremity  of  the 
jugular  foramen  through  a  distinct  opening  in  the  dura  mater,  hnng  an- 
teriorly to  the  sheath  of  the  pneumogastric  and  spinal  accessory  nerves, 
and  internally  to  the  jugular  vein.  It  then  passes  forwards  between 
the  jugular  Tein  and  internal  carotid  artery,  to  the  stylo-phazyngeus 
muscle,  and  descends  along  the  inferior  border  of  that  muscle  to  the 
hyo-gloBsus,  beneath  which  it  curves  to  be  distributed  to  the  mucous 
membrane  of  the  base  of  the  tongue  and  fauces,  to  the  mucous  glands 
of  the  mouth,  and  to  the  tonsils.  While  situated  in  the  jugular  fossa, 
the  nerve  presents  two  gangliform  swellings ;  one  superior  (ganglion 
jugulare  ofMiiller)  of  small  size,  and  involving  only  the  posterior  filves 
of  the  nerve ;  the  other  inferior,  nearly  half  an  inch  below  the  prece- 
ding, of  larger  size  and  occupying  the  whole  diameter  of  the  nerve, 
the  ganglion  of  Andersch*  (^^glion  petrosum). 

The  fibres  of  origin  of  this  nerve  may  be  traced  through  the  fasciculi 
of  the  corpus  restiforme  to  the  grey  substance  in  the  floor  of  the  fourth 
ventricle. 

The  Branch  of  the  glosso-pharyngeal  nerve  are — 

Communicating  branches  with  the  Facial, 

Pneumogastric, 
Spinal  accessory. 
Sympathetic. 

Tympanic, 

Muscular, 

Pharyngeal, 

Lingual, 

Tonsillitic. 


The  Branches  of  communication  proceed  from  the  ganglion  and 
from  the  upper  part  of  the  trunk  of  the  nerve,  and  are  common  to  the 
&cial,  eighth  pair,  and  sympathetic ;  they  form  a  complicated  plexus 
at  the  base  of  the  skull. 

The  Tympanic  branch  (Jacobson^s  nerve)  proceeds  from  the  ganglion 
of  Andersch,  or  firom  the  trunk  of  the  nerve  immediately  above  the 
ganglion:  it  enters  a  small  bony  canal  in  the  jugular  fossa  (page  34) 
and  divides  into  six  branches,  which  are  distributed  upon  the  inna 
wall  of  the  tympanum,  and  establish  a  plexiform  communication  (tym- 
panic plexus)  wiUi  the  sympathetic  and  fifth  pair  of  nerv^.  The 
branches  of  distribution  supply  the  fenestra  rotunda,  fenestra  ovalis, 
and  Eustachian  tube :  those  of  communication  join  the  carotid  plexus, 
the  petrosal  branch  of  the  Vidian  nerve,  and  the  otic  ganglion. 

*  Charles  Samuel  Andench.    *<  Tractatus  Anatomico-PhysiologicttB  de  Ncrvii 
Corporis  Humani  Aliquibus,  1797." 
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The  Muscular  branch  divides  into  filaments,  which  are  distributed 
to  the  stylo-pharyngeus  and  to  the  posterior  belly  of  the  digastricus 
and  stylo-hyoideos  muscle. 

The  Pharyngeal  branches  are  two  or  three  filaments  which  are 
distributed  to  the  pharynx  and  unite  with  the  pharyngeal  branches 
of  the  pneumogastric  and  sympathetic  nerve  to  form  the  pharyngeal 
plexus. 

The  Linffual  branches  enter  the  substance  of  the  tongue  beneath  the 
hyo-glossuB  and  stylo-glossus  muscle,  and  are  distributed  to  the  mu- 
cous membrane  of  the  side  and  base  of  the  tongue,  and  to  the  epi- 
glottis and  fiiuces. 

The  TonsiUkie  branches  proceed  firom  the  glosso-pharyngeal  nerve 
near  its  termination ;  they  form  a  plexus  (circulus  tonsillaris)  around 
the  base  of  the  tonsil,  from  which  numerous  filaments  are  given  ofif 
to  the  mucous  membrane  of  the  &uces  and  soft  palate,  communicating 
with  the  posterior  palatine  branches  of  Meckel's  ganglion. 

Pneumogastric  nerve  (vagus). — The  pneumogastric  nerve  arises 
by  ten  or  fifteen  filaments  from  the  groove  between  the  corpus  olivare 
and  corpus  restiforme,  immediately  below  the  glosso-pharyngeal,  and 
passes  out  of  the  skull  through  the  inner  extremity  of  the  jugular  fora- 
men in  a  distinct  canal  of  the  dura  mater.  While  situated  in  this 
canal  it  presents  a  small  rounded  ganglion  (ganglion  jugulare) ;  and 
having  escaped  from  the  skull,  a  gangUform  swelling  (plexus  gangli- 
formis),  nearly  an  inch  in  length,  and  surrounded  by  an  irregular 
plexus  of  white  nerves,  which  communicate  with  each  other,  with  the 
other  divisions  of  the  eighth  pair,  and  with  the  trunk  of  the  pneumo- 
gastric below  the  ganglion.  The  plexus  gangliformis  (ganglion  of  the 
superior  laryngeal  branch,  of  Sir  Astley  Cooper),  is  situated,  at  first, 
behind  the  internal  carotid  artery,  and  then  between  that  vessel  and 
the  internal  jugular  vein.  The  pneumogastric  nerve  then  descends  the 
neck  within  the  sheath  of  the  carotid  vessels,  lying  behind  and  be- 
tween the  artery  and  vein,  to  the  root  of  the  neck.  Here  the  course 
of  the  nerve  at  opposite  sides  becomes  different. 

On  the  right  side  it  passes  between  the  subclavian  artery  and  vein 
to  the  posterior  mediastinum,  then  behind  the  root  of  the  lung  to  the 
oesophi^s,  which  it  accompanies  to  the  stomach,  lying  on  its  posterior 
aspect. 

On  the  left  it  enters  the  chest  parallel  with  the  left  subclavian  ar- 
tery, crosses  the  arch  of  the  aorta,  and  descends  behind  the  root  of  the 
lung,  and  along  the  anterior  sur&ce  of  the  oesophagus,  to  the  stomach. 

The  fibres  of  origin  of  the  pneumogastric  nerve,  like  those  of  the 
glosso-pharyngeal,  may  be  traced  through  the  fiisciculi  of  the  corpus 
restiforme  into  the  grey  substance  of  the  floor  of  the  fourth  ventricle. 
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The  Brands  of  the  pneimiogBstiic  nerre  are  the  folio  wing: — 

CommimicatiDg  biBnches  with  the  Fadal, 

Gloaao-pharyngea], 
Spinal  acceasoiy. 
Hypo-glossal, 
Sympathetic. 

Anricnkr, 

Pharyngeal, 

Superior  huryngeal. 

Cardiac, 

Inferior  or  recurrent  laryngeal. 

Pulmonary  anterior, 

Pulmonary  posterior, 

(Esophageal, 

Gastric 

The  Brmiekes  of  eommiimcatkm  form  part  of  the  complicated  plems 
at  the  base  of  the  skulL  The  branches  to  the  ganglion  of  Andersdi 
are  given  oflF  by  the  superior  ganglion  in  the  jugular  fossa. 

The  Auriadar  nenre  is  given  off  from  the  lower  part  of  the  jugs- 
lar  ganglion,  or  from  the  trunk  of  the  nerve  immediately  below,  imd 
receives  immediately  after  ita  origin  a  small  branch  of  communication 
from  the  glosso-phaiyngeaL  It  then  passes  outwards  behind  the  jugu- 
lar vein,  and  on  die  outer  side  of  that  vessel  enters  a  anuill  canal 
(page  34)  in  the  petrous  portion  of  the  temporal  bone  near  the  stylo- 
mastoid foramen.  Guided  by  this  canal  it  reaches  the  descending  part 
of  the  aqueductus  Fallopii  and  joins  the  fecial  nerve.  In  the  aque- 
ductus  Fallopii  the  auricular  nerve  gives  off  two  small  filaments,  ods 
of  which  communicates  with  the  posterior  auricular  branch  of  the  final, 
while  the  other  is  distributed  to  the  pinna. 

The  Pharyngeal  nerve  arises  from  the  pneumogastric,  immediatdy 
above  the  gangliform  plexus,  and  descends  behind  the  internal  carotid 
artery  to  the  upper  border  of  the  middle  constrictor,  npon  which 
it  forms  the  pharyngeal  plemu  assisted  by  branches  from  the  glosso- 
pharyngeal, superior  laryngeal,  and  sympathetic.  The  phazyngesl 
plexus  is  distributed  to  the  muadea  and  mucous  membrauie  of  the 
pharynx. 

The  Superior  laryngeal  nerve  arises  from  the  gangliform  plexu 
of  the  pneumogastric,  of  which  it  appears  to  be  ahnost  a  oontinvs> 
tion ;  hence  this  plexus  was  named  by  Sir  Astley  Cooper  the  ''^las- 
glion  of  (he  guperior  laryngeal  hrandi,'*'*  The  nerve  descends  b^ind 
the  internal  carotid  artery  to  the  openiug  in  the  thyro-hyoidcaa 
membrane,  through  which  it  passes  with  the  superior  laryngeal  artay, 
and  is  distributed  to  the  mucous  membrane  of  the  larynx  and  aiyle- 
noideus  muscle.  On  the  latter,  and  behind  the  cricoid  cartilage,  it 
communicates  with  the  recurrent  laryngeal  nerve.  Behind  the  intensl 
carotid  it  gives  off  the  external  laryngeal  bra»ick,  which  sends  a  tw^ 
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to  the  pharyngeal  plexus,  and 
then  descends  to  supply  the  in- 
ferior constrictor  and  crico-thy- 
roid  mnscles  and  thyroid  gland. 
This  branch  comnmnicates  infe- 
liorly  with  the  recurrent  laryn> 
geal  and  sympathetic  nerve. 

Mr.  Hilton  of  Guy's  Hospi- 
tal, concludes  from  his  disseo- 
tionsf  that  the  superior  laryn- 
geal nerve  is  the  nerve  ofsenaoh 
tion  to  the  larynx,  being  distri- 
buted solely  (with  the  exception 
cf  its  external  laryngeal  branch 
and  a  twig  to  the  aiytenoideus) 
to  the  mucous  membrane.  If 
this  fiict  be  taken  in  connection 
"with  the  observations  of  Sir 
Astley  Cooper,  and  the  dissec- 
tions of  the  origin  of  the  nerve 
by  Mr.  Edward  Cock,  we  shall 
have  ample  evidence,  both  in 
the  ganglionic  origin   of  the 


*  Origm  and  distribution  of  the 
oghth  pair  of  nerves.  1.  3,  4.  The 
medulla  obloneata.  1.  Is  the  cor- 
pus pyramidale  of  one  side.  3. 
The  corpus  olivare.  4.  The  corpus 
restiforme.  8.  The  pons  Varolii. 
6.  The  fscial  nerve.  6.  The  ori- 
gin of  the  glosso-pharyngeal  nerve. 
7'  The  ganglion  of  Andersdi.  8. 
The  trunk  of  the  nerve.  9.  The 
spinal  accessory  nerve.  10.  The 
ganglion  of  the  pneumogastric 
nerve.  11.  Its  pleriiorm  ganglion. 
12.  Its  trunk.  13.  Its  pharyn- 
geal branch  forming  the  phaiyn- 
geal  plexus  (14),  assistea  by  a 
Branch  from  the  glosso-pharyn- 
geal (8),  and  one*  from  the  superior 
laryngeal  nerve  (16).  l6.  Cardiac 
branches.  17.  Recurrent  laryn- 
geal branch.  18.  Anterior  pulmo- 
nary branches.  19.  Posterior  pul- 
nionary  branches.  30.  (Esopha- 
geal plexus.  31.  Gastric  branches. 
32.  Origin  of  the  spinal  accessory 
nerve.  23.  Its  branches  distri- 
buted to  the  stemo-mastoid  mus- 
cle. 24.  Its  branches  to  the  tra- 
pezius muBde. 

t  Guy's  Hospital  Reports,  vol.  ii. 
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nerve  and  in  its  diBtributton,  of  its  sensitive  function.  The  recuieDt, 
or  inferior  laiyBgesl  nerve,  is  the  proper  motor  nerve  of  the  larynx, 
and  is  distributed  to  its  muscles. 

The  OartUae  branches,  two  or  thiee  in  number,  arise  from  the  pneu- 
mogastric  in  the  lower  port  of  the  neck,  and  cross  the  lower  part  oi  the 
common  carotid,  to  communicate  with  the  cardiac  branches  of  the  sym- 
pathetic and  with  the  great  cardiac  plexus. 

The  Becurrent  laryr^eal^  or  inferior  laryngeal  nerve,  curves  around 
the  subclavian  artery  on  the  right,  and  Uie  arch  of  the  aorta  on  the 
left  side.  It  ascends  in  the  groove  between  the  trachea  and  cesophar 
gus,  and  piercing  the  lower  fibres  of  the  inferior  constrictor  muscle 
enters  the  kwynx  dose  to  the  articulation  of  the  inferior  comu  of  the 
thyroid  with  the  cricoid  cartilage.  It  is  distributed  to  all  the  muscles 
of  the  larynx,  with  the  exception  of  the  crico-thyroid,  and  conununi- 
cates  on  the  arytenoideus  muscle  with  the  superior  laryngeal  nerve. 
As  it  curves  around  the  subclavian  artery  and  aorta  it  gives  branches 
to  the  heart  and  root  of  the  lungs ;  and  as  it  ascends  the  neck  it  dis- 
tributes filaments  to  the  oesophagus  and  trachea,  and  communicates 
Tvith  the  external  laryngeal  nerve  and  sympathetic. 

The  AnUrior  jmlmcmary  branches  are  distributed  upon  the  anterior 
aspect  of  the  root  of  the  lungs,  forming,  with  branches  from  the  great 
cardiac  plexus,  the  asUerior  pulrnonaty  plemu* 

The  Porierior  pulmonary  branches,  more  numerous  than  the  ante- 
rior, are  distributed  upon  tiiie  posterior  aspect  of  the  root  of  the  lungs, 
and  are  joined  by  branches  from  the  great  cardiac  plexus,  forming  the 
posterior  pulmonary  plexus. 

Upon  the  oesoph^^s  the  two  nerves  divide  into  numerous  branches 
whidi  communicate  with  each  other  and  constitute  the  eesophageal 
plexus  which  completely  surrounds  the  cylinder  of  the  aesophagas,  and 
accompanies  it  to  the  cardiac  orifice  of  the  stomach. 

The  Gastric  branches  are  the  terminal  filaments  of  the  two  pneumo- 
gastric  nerves ;  they  are  spread  out  upon  the  anterior  and  posterior 
surfiu^B  of  the  stomach,  and  are  likewise  distributed  to  the  omentum, 
spleen,  pancreas,  liver,  and  gall-bladder,  and  communicate,  particulariy 
the  right  nerve,  with  the  solar  plexus. 

Spinal  accessory  nerve. — The  spinal  accessory  nerve  arises  by 
several  filaments  from  the  side  of  the  spinal  cord  as  low  down  as  tiie 
fourth  or  fifth  cervical  nerve,  and  ascends  behind  the  ligamoitum  desa- 
ticulatnm,  and  between  the  anterior  and  posterior  roots  of  the  q>inal 
nerves,  to  the  foramen  lacerum  posterius.  It  communicates  in  its 
course  with  the  posterior  root  of  the  first  cervical  nerve,  and  entering 
the  foramen  lacerum  becomes  applied  against  the  posterior  aspect  of  the 
ganglion  jugulare  of  the  pneumogastric,  being  contained  in  the  same 
sheath  of  dura  mater.  In  the  jugular  fossa  it  divides  into  two 
branches ;  the  smaller  joins  the  pneumogastric  immediately  below  the 
jugular  ganglion,  and  contributes  to  the  formation  of  the  pharyngeal 
nerve ;  the  larger  or  true  continuation  of  the  nerve  passes  backwuds 


behind  the  interoal  jufolai  ti 
part  of  the  Btemo-mSBloid  mi 


*  The  ajkUomj  gf  tht  Nde  of  the  neck,  ahewing  the  acrra  of  the  tongue- 
1.  A  fitgrneol  of  th«  temponl  bme  cobOining  Ihe  DKEtut  nudiLoiiiu  nUmiu, 
miutcHd^  Bod  Btjloid  proccia^  i.  Hie  atjw-hjoid  muide.  3.  The  Btylo- 
^oieui.  4.  The  Mflo-phHrKg™^  s.  The  tongue.  6.  The  hyo-glOHiumiu- 
de;  ite  two  portiiHu.  7.  'nie  pemo-hjo-gloHiu  miucle.  s.  The  gepio-htoi- 
deiu  1  ther  boch  uiie  fnra  the  inno' nirftce  of  the  i^ph^auof  (he  tower  jaw. 
9,  lie  Oemo-htw]  muade.  10.  The  eterao-lhjTOLd.  II.  The  thyro-hfaid. 
upon  which  the  thTTO-hrindciii  bruich  of  the  hyponoeul  nerve  11  teeu  rtmi^iDg- 
13-  The  omo-hyoid  cniwi^  the  eommoD  carotid  uterir  (L3).  and  intenuj  ju- 
gular ¥ein  (N)-  Ifl,  The  eateraal  carotid  giving  off  ila  brauchn.  lA.  The  m< 
tenul  carotid.  17-  The  guitalwr  nerre  giring  off  a  branch  to  the  tuboiauL- 
Ury  ganglion  (18),  and  couunuulcadiur  a  little  fUither  on  with  the  hjpogloiflal 
nerre.  10.  The  AubinavUaiT>  or  wfaarton'i  duct,  pauing  forwardi  to  the 
aubHnguaJ  gland.  SO,  The  gloau-pbarjngflal  nerve,  pauing  in  behind  the 
hyo-gkiuua  mUBCle,     Ql.  The  h^^Dua]  nerre  curving  arqimd  the  occipital 

Dievit  noni,  which  it  «en  to  be  ajuing  bj  fllamenCi  ttmri  the  upper  cervical 
Dervea,     94.  The  pneumogaatrid  nerve,  emerpng  from  between  the  internal 

facial  nerve,  emeiging  bva 
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then  paaaea  obliquely  across  the  neck,  communicating  with  the  second, 
third,  and  fourth  cervical  nerves,  and  is  distributed  to  the  trapesins. 
The  spinal  accessory  sends  numerous  twigs  to  the  stemo-mastoid  in  its 
passage  through  that  muscle,  and  in  the  trapezius  the  nervous  filaments 
may  be  traced  downwards  to  its  lower  border. 

The  pneumogBstric  and  spinal  accessory  nerves  together  (nervus 
vagus  cum  accessorio)  resemble  a  spinal  nerve,  of  which  the  former 
with  its  ganglion  is  the  posterior  and  sensitive  root,  the  latter  the  an- 
terior and  motor  root. 

Ninth  pair.*  Hypoglossal  nbrvb  (lingual).  The  hypoglos- 
sal nerve  arises  from  the  groove  between  the  corpus  pyramidale  and 
corpus  olivare  by  ten  or  fifteen  filaments,  which  being  collected  into 
two  bundles,  escape  from  the  cranium  through  the  anterior  condyloid 
foramen*  The  nerve  then  passes  forwards  between  the  internal 
carotid  artery  and  internal  jugular  vein,  and  descends  along  the 
anterior  and  inner  side  of  the  vein  to  a  point  parallel  with  iJie  angle 
of  the  lower  jaw.  It  next  curves  inwards  around  the  occipital  arteiy, 
with  which  it  forms  a  loop,  and  crossing  the  lower  part  of  the  hyo- 
glossus  muscle  to  the  genio-hyo-glossus,  sends  filaments  onwards  with 
the  anterior  fibres  of  that  musde  as  far  as  the  tip  of  the  tongue. 
It  is  distributed  to  the  muscles  of  the  tongue,  and  principally  to  the 
genio-hyo-glossus.  While  resting  on  the  hyo-glossus  musde  it  is 
flattened,  and  beneath  the  mylo-hyoideus  it  communicates  with  the 
gustatory  nerve. 

At  its  origin  the  hypoglossal  nerve  sometimes  communicates  with 
the  posterior  root  of  the  first  cervical  nerve. 

The  Brandies  of  the  hypoglossal  nerve  are : — 

Communicating  branches  with  the  Pneumogastric, 

Spinal  accessory. 
First  and  second  cervical  nerves, 
Sympathetic 

Descendens  noni, 

Thyro-hyoidean  branch. 

Communicating  filaments  with  the  gustatory  nerve. 

The  Commtmicaiicna  with  the  pneumogastric  and  spinal  accessory 
take  place  through  the  medium  of  a  plexiform  interlacement  of  branches 
at  the  base  of  the  skull,  behind  the  internal  jugular  vein.  The  com- 
munications with  the  sympathetic  nerve  are  derived  firom  the  superior 
cervical  ganglion. 

The  Descendens  noni  is  a  long  and  slender  twig,  which  quits  the 
hypoglossal  just  as  that  nerve  is  about  to  form  its  arch  around  the 
occipital  artery,  and  descends  upon  the  sheath  of  the  carotid  vessels. 
Just  below  the  middle  of  the  neck  it  forms  a  loop  with  a  long  branch 

*  The  twelfth  pair  according  to  the  arrangement  of  Soemmering. 
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(commumcans  noni)  from  the  second  and  third  cervical  nerves.  From 
the  convexity  of  this  loop  branches  are  sent  to  the  stemo-hjoideus, 
stemo-thyroideus,  and  both  beUies  of  the  omo-hyoideus  ;  sometimes 
also  a  twig  is  given  off  to  the  cardiac  plexus,  and  occasionally  one  to 
the  phrenic  nerve.  If  the  descendens  noni  be  traced  to  its  origin  it 
will  be  found  to  be  formed  by  a  branch  from  the  hypoglossal,  and  one 
from  the  first  and  second  cervical  nerves  ;  occasionally  it  receives  also 
a  filament  from  the  pneumogastric. 

The  Thyro-hyoiiiecm  nerve  is  a  small  branch,  distributed  to  the 
thyro-hyoideus  muscle.  It  is  given  off  from  the  trunk  of  the  hypo- 
glossal near  the  posterior  border  of  the  hyoglossus  muscle,  and 
descends  obliquely  over  the  great  comu  of  the  os  hyoides. 

The  CommumccUing  fiaments^  with  the  gustatory  nerve,  are  several 
small  twigs,  which  ascend  upon  the  hyoglossus  muscle  near  its  ante- 
rior  border,  and  form  a  kind  of  plexus  with  filaments  sent  down  by 
the  gustatory  nerve. 
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There  are  thirty-one  pairs  of  spinal  nerves,  each  arising  by  two 
roots,  an  anterior  or  motor  root,  and  a  posterior  or  sensitive  root 

The  anterior  roots  proceed  from  a  narrow  white  line,  anterior  lateral 
sulcus,  on  the  antero-lateral  column  of  the  spinal  cord,  and  gradually 
approach  towards  the  anterior  longitudinal  fissure  as  they  descend. 

The  posterior  roots,  more  regular  than  the  anterior,  proceed  from  the 
posterior  lateral  sulcus,  a  narrow  grey  stria,  formed  by  the  internal 
grey  substance  of  the  cord.  They  are  larger,  and  the  filaments  of 
ori^n  more  numerous  than  those  of  the  anterior  roots.  In  the  inter- 
yertebral  foramina  there  is  a  ganglion  on  each  of  the  posterior  roots. 
The  first  cervical  nerve  forms  an  exception  to  these  characters  ;  its 
posterior  root  is  smaUer  than  the  anterior  ;  it  often  joiiuB  in  whole  or 
in  part  with  the  spinal  accessory  nerve  and  sometimes  with  the  hypo- 
glossal: there  is  frequently  no  ganglion  upon  it,  and  when  the 
ganglion  exists  it  is  often  situated  within  the  dura  mater,  the  latter 
being  the  usual  position  of  the  ganglia  of  the  last  two  pairs  of  spinal 
nerves. 

After  the  formation  of  a  ganglion,  the  two  roots  unite  and  constitute 
a  spinal  nerve,  which  escapes  through  the  intervertebral  foramen 
and  divides  into  an  anterior  branch  for  the  supply  of  the  front  aspect 
of  the  body,  and  a  posterior  branch  for  the  posterior  aspect.  In  the 
first  cervical  and  two  last  sacral  nerves  this  division  takes  place 
within  the  dura  mater  and  in  the  upper  four  sacral  nerves  externally 
to  that  cavity,  but  within  the  sacral  canaL  The  anterior  branches, 
with  the  exception  of  the  first  two  cervical  nerves,  are  larger  than  the 
posterior  ;  an  arrangement  which  is  proportioned  to  the  larger  extent 
of  sur&oe  they  are  required  to  supply. 
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The  S^Dwal  nerves  are  divided  into — 

Cervical  ....  8  pairs 

Dorsal  ....  12 
Lumbar          ....       5 

Sacral  ....  6 

The  cervical  nerves  pass  off  transversely  from  the  spinal  cord ;  the 
dorsal  are  oblique  in  their  direction  ;  and  the  lumbar  and  sacral  verti- 
cal ;  the  latter  form  the  large  assemblage  of  nerves  at  the  tennination 
of  the  cord  called  oauda  equina. 


CERVICAL   NERVES. 

The  cervical  nerves  increase  in  size  from  above  downwards ;  the 
first  (sub-occipital)  passes  out  of  tlie  spinal  canal  between  the  occipital 
bone  and  the  atlas  ;  and  the  last,  between  the  last  cervical  and  first 
dorsal  vertebra.  Each  nerve,  at  its  escape  from  the  Intervertebral 
foramen,  divides  into  an  anterior  and  a  posterior  branch.  The  anterior 
branches  of  the  four  upper  cervical  nerves  form  the  cervical  plexus ;  the 
posterior  branches,  the  posterior  cervical  pUants,  The  anterior  branches 
of  the  four  inferior  cervical  together  with  the  first  dorsal  form  the 
brachial  plexus. 

Anterior  cervical  nerves.  —  The  anterior  brancb  of  tbejErrf 
cerwoal  nerve  escapes  from  the  vertebral  canal  through  the  groove  npon 
the  posterior  arch  of  the  atlas  which  supports  the  vertebral  artery,  be- 
neath which  it  lies.  It  then  descends  in  firont  of  the  transverse  pro- 
cess of  the  atlas,  sends  several  twigs  to  the  rectus  lateralis  and  recti 
antici,  and  forms  an  anastomotic  loop  by  communicating  with  an 
ascending  branch  of  the  second  nerve. 

The  anterior  branch  of  the  second  cervical  nerve  at  its  exit  from 
the  intervertebral  foramen  between  the  atlas  and  the  axis,  gives  twigs 
to  the  rectus  anticus  major,  scalenus  posticus  and  levator  anguli 
scapulae  muscles  and  divides  into  three  branches,  viz.  an  ascending 
branch,  which  completes  the  arch  of  communication  with  the  first 
nerve ;  and  two  descending  branches,  which  communicate  with  the 
third  nerve. 

The  anterior  branch  of  the  third  cervical  nerve,  double  the  size  of 
the  preceding,  divides  at  its  exit  from  the  intervertebral  foramen  into 
numerous  branches,  some  of  which  are  distributed  to  the  rectus  major, 
longus  colli,  and  scalenus  posticus  muscles,  whUe  others  commnnicate 
and  form  loops  and  anastomoses  with  the  second  and  fourth  n^rve- 

The  anterior  branch  of  the  fourOt  cervical  nerve,  of  the  same  siae 
with  the  preceding,  sends  twigs  to  the  rectus  major,  longus  coDi, 
and  levator  anguli  scapulae,  communicates  by  anastomosis  with  the 
third,  and  sends  a  small  branch  downwards  to  the  fifdi  nerve.  Its 
principal  branches  pass  downwards  and  outwards  across  the  posterior 
triangle  of  the  neck,  towards  the  clavicle  and  acromion* 
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The  anterior  branches  of  the^^^  sixths  Beverdh,  and  eigMh  cervical 
nerves  will  be  described  with  the  brachial  plexus,  of  which  they  form 
a  part. 

CBRVICAL  PLEXUS. 

The  cervical  plexus  is  constituted  by  the  loops  of  communication, 
and  by  the  anastomoses  which  take  place  between  the  anterior 
branches  of  the  four  first  cervical  nerves.  The  plexus  rests  upon  the 
levator  anguli  scapulae,  posterior  scalenus,  and  splenius  muscle,  and  is 
covered  in  by  the  stemo-mastoid  and  platysma. 

The  Branches  of  the  cervical  plexus  may  be  arranged  into  three 
groups,  superficial  ascending,  superficial  descending  ;  and  deep — 

{(  Superficialis  colli, 
Aaoending^    <  Auricularis  magnus, 
(  Occipitalis  minor. 
rt         >.        S  Acromiales, 
^*»«**"«''   i  ClaTicularTB. 
{Communicating  branches. 
Muscular, 
Communicans  noni. 
Phrenic. 

The  Superfickdis  colli  is  formed  by  communicating  branches  from 
the  second  and  third  cervical  nerves ;  it  curves  around  the  posterior 
border  of  the  stemo-mastoid  and  crosses  obliquely  behind  the  external 
jngdar  vein  to  the  anterior  border  of  that  muscle,  where  it  divides 
into  an  ascendin^^  and  a  descending  branch  ;  the  descending  brawA  is 
distributed  to  the  integument  on  the  side  and  firont  of  the  neck,  as 
low  down  as  the  clavicle  ;  the  cucending  branch  passes  upwards  to  the 
snbmasdllary  region,  and  divides  into  four  or  five  filaments,  some  of 
which  pierce  the  platysma  myoides  and  supply  the  integument  as 
high  up  as  the  chin  and  the  lower  part  of  the  face,  while  others  form 
a  plexus  with  the  descending  branches  of  the  facial  nerve  beneath  the 
platysma.  One  or  two  filaments  from  this  nerve  accompany  the 
external  jugular  vein. 

The  Auricularis  magnus,  the  largest  of  the  three  ascending  branches 
of  the  cervical  plexus,  also  proceeds  from  the  second  and  third  cervical 
nerve  ;  it  curves  around  the  posterior  border  of  the  stemo-mastoid 
and  ascends  upon  that  muscle,  lying  parallel  with  the  external  jugular 
vein,  to  the  parotid  gland,  where  it  divides  into  an  anterior  and  a  poste- 
rior branch.  The  anierior  branch  is  distributed  to  the  integument 
over  the  parotid  gland,  to  the  gland  itself,  communicating  with  the  facial 
nerve,  and  to  the  external  ear.  The  jMM^^rior  branch  pierces  the  parotid 
gland  and  crosses  the  mastoid  process,  where  it  divides  into  branches 
which  supply  the  posterior  part  of  the  pinna  and  the  integument 
of  the  side  of  the  head,  and  communicate  with  the  posterior  auricular 
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Vnmch  of  the  fecial  and  with  the  occipitalis  minor.  Preyionsly  to  its 
diTinon  the  aoricularis  magniu  nerve  sends  oS  seyeral  fiicial  bnmches 
which  are  distributed  to  the  cheek. 

The  Oec^jntalu  minor  arises  from  the  second  cervical  nerve ;  it  carves 
around  the  posterior  border  of  the  stemo-mastoid  above  the  preceding 
and  ascends  upon  that  muscle,  parallel  with  its  posterior  border,  to  the 
lateral  and  posterior  side  of  the  head.  It  is  distributed  to  the  integu- 
ment and  to  the  muscles  of  this  region,  namely,  to  the  occipito-fronta* 
lis,  attollens  and  attrahens  aurem,  and  communicates  with  the  occipi- 
talis  major,  auricularis  magnus  and  posterior  anzicular  branch  of  the 
fiudal. 

The  Aeromiales  and  Clavtadares  are  two  or  three  large  nerves  which 
proceed  from  the  fourth  cervical  nerve  and  divide  into  taumerraa 
branches  which  pass  downwards  over  the  clavide,  and  are  distributed 
to  the  int^roment  of  the  upper  and  anterior  part  of  the  chest  from  the 
sternum  to  the  shoulder. 

The  CommutdocUing  brawAes  are  filaments  which  arise  from  the  loop 
between  the  first  and  second  cervical  nerve,  and  pass  inwards  to  oouk- 
municate  with  the  sympathetic,  the  pneiunogastric,  and  the  hypoglossal 
nerve.  The  three  first  cervical  nerves  send  branches  to  the  first 
cervical  ganglion ;  the  fourth  sends  a  branch  to  the  trunk  of  the  sym- 
pathetic, or  to  the  middle  cervical  ganglion.  From  the  second  corneal 
nerve  a  large  branch  is  given  off  which  goes  to  join  the  spinal  aooes- 
sory  nerve. 

The  Muaeular  braniAes  proceed  firom  the  third  and  fourth  cervical 
nerves ;  they  are  distributed  to  the  trapezius,  levator  anguli  BcapnlsB, 
and  rhomboidei  muscles. 

The  Communicans  noni  is  a  long  slender  branch  formed  by  filaments 
isom  the  first,  second,  and  third  cervical  nerves :  it  descends  upon  the 
outer  side  of  the  internal  jugular  vein,  and  forms  a  loop  with  the  de- 
scendens  noni  over  the  sheath  of  the  carotid  vessels. 

The  Phrenic  nerve  (internal  respiratory  of  Bell)  is  formed  by  fila- 
ments firom  the  third,  fourth,  and  fiifth  cervical  nerves,  receiving  also  a 
branch  from  the  sympathetic.  It  descends  to  the  root  of  the  neck, 
resting  upon  the  scalenus  anticus  muscle,  then  crosses  the  first  portion 
of  the  subclavian  artery,  and  enters  the  chest  between  it  and  the 
subclavian  vein.  Within  the  chest  it  passes  through  the  middle 
mediastinum,  between  the  pleura  and  pericardium,  and  in  front  of  the 
root  of  the  lung  to  the  diaphragm  to  which  it  is  distributed,  some  of 
its  filaments  reaching  the  abdomen  through  the  openings  for  the  oeso- 
phagus and  vena  cava,  and  communicating  with  the  phrenic  and  solar 
plexus,  and  on  the  right  side  with  the  hepatic  plexus.  The  left 
phrenic  nerve  is  rather  longer  than  the  right,  from  the  inclination  of 
the  heart  to  the  left  side. 

PosTBRioR  CERVICAL  NBRVBS. — ^Tho  posterior  divisiou  of  the>M 
oervioal  nerve  (sub-occipital),  laiger  than  the  anterior,  escapes  from 
the  vertebral  canal  through  the  opening  for  the  vertebral  artery,  lyiqg 
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posteriorly  to  that  Tessel,  and  emerges  into  the  triangakr  space  formed 
by  the  rectus  posticas  major,  obliquus  superior,  and  obliquus  inferior. 
It  is  distributed  to  the  recti  and  obliqui  muscles,  and  sends  one  or  two 
filaments  downwards  to  communicate  with  the  second  cervical  nerve. 
The  posterior  branch  of  the  second  cervical  nerve  is  three  or  four  times 
greater  than  the  anterior  branch,  and  is  larger  than  the  other  posterior 
cervical  nerves.  The  posterior  branch  of  the  third  cervuxU  nerve  is 
smaller  than  the  preceding,  but  larger  than  the  fourth  ;  and  the  other 
posterior  cervical  nerves  go  on  progressively  decreasing  to  the  seventh. 
The  posterior  branches  of  the  fourth,  fifth,  sixth,  seventh,  and  eighth 
nerves  pass  inwards  between  the  muscles  of  the  back  in  the  cervical 
and  upper  part  of  the  dorsal  region,  and  reaching  the  sur&ce  near  the 
middle  line,  are  reflected  outwards,  to  be  distributed  to  the  integu- 
ment. The  fourth  and  fifth  are  nearly  transverse  in  their  course,  and 
lie  between  the  semispinalis  colli  and  complexus.  The  sixth,  seventh, 
and  eighth  are  directed  neariy  vertically  downwards  ;  they  pierce  the 
aponeurosis  of  origin  of  the  splenius  and  trapezius. 

Posterior  cervical  plexus. — This  plexus  is  constituted  by  the 
Buocession  of  anastomosing  loops  and  communications  which  pass  be- 
tween the  posterior  branches  of  the  first,  second,  and  third  cervical 
nerves.  It  is  situated  between  the  complexus  and  semispinalis  colli, 
and  its  branches  are  the — 

Musculo-cutaneous, 
Occipitalis  major. 

The  Muaculo'cutaneous  branches  pass  inwards  between  the  com- 
plexus and  semispinalis  colli  to  the  ligamentum  nuchae,  distributing 
muscular  filaments  in  their  course.  They  then  pierce  the  aponeurosis 
of  the  trapezius  and  become  subcutaneous,  sending  branches  outwards 
to  supply  the  integument  of  the  posterior  aspect  of  the  neck,  and  up- 
wards to  the  posterior  region  of  the  scalp. 

The  OcdpUalis  major  is  the  direct  continuation  of  the  second  cer- 
vical nerve  ;  it  ascends  obliquely  inwards,  between  the  obliquus  in- 
ferior and  complexus,  pierces  the  complexus  and  trapezius  after  pass- 
ing for  a  short  distance  between  them,  and  ascends  upon  the  posterior 
aspect  of  the  head  between  the  integument  and  occipito-frontalis,  in 
company  with  the  occipital  artery.  The  occipitalis  major  sends 
numerous  branches  to  the  muscles  of  the  neck,  and  is  distributed  to 
the  integument  of  the  scalp,  as  fiu*  forwards  as  the  middle  of  the 
vertex  of  the  head.  Its  branches  communicate  with  those  of  the 
occipitalis  minor. 

brachial  plexus. 

The  Brcuihial  or  ctxiUary  plexus  of  nerves  is  formed  by  communicar 
tions  between  the  anterior  branches  of  the  ibur  last  cervical  and  first 
dorsal  nerve.    These  nerves  are  all  similar  in  size,  and  their  mode  of 
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disposition  in  the  formation  of  the  plexns  is  the  following :  the  fifth 
and  sixth  neires  unite  to  fonn  a  common  trank,  which  soon  divides 
into  two  branches ;  the  kst  cervical  and  first  dorsal  also  nnite  inmie> 
diately  npon  their  exit  from  the  intervertebral  foramina,  and  the 
eommon  tnmk  resulting  from  their  union  after  a  short  course  also 
divides  into  two  branches ;  the  seventh  nerve  passes  outwards  be- 
tween the  common  trunks  of  the  two  preceding,  and  opposite  die 
clayicle  divides  into  a  superior  branch  which  unites  with  ihe  infisiiw 
division  of  the  superior  trunk,  and  an  inferior  branch  which  commu- 
nicates with  the  superior  division  of  the  inferior  trunk :  from  these 
divisions  and  communications  the  brachial  plexus  results.  The  bn- 
chial  plexus  communicates  with  the  cervical  plexus  by  means  of  a 
branch  sent  down  firom  the  fourth  to  the  fifth  nerve,  and  by  the  infe- 
rior branch  of  origin  of  the  phrenic  nerve,  and  also  sends  filaments  of 
communication  to  the  sympathetic.  The  plexus  is  broad  in  the  nei^ 
narrows  as  it  descends  into  the  axilla,  and  again  enlarges  at  its  lower 
part  where  it  divides  into  its  six  tenninal  branches. 

Relations, — The  brachial  plexus  is  in  relation  in  the  neck  with  the 
two  Bcaleni  muscles,  between  which  its  nerves  issue  ;  lower  down  it  is 
placed  between  the  clavicle  and  subclavius  muscle  above,  and  the  first 
rib  and  first  serration  of  the  serratus  magnus  muscle  below.  In  the 
axilla,  it  is  situated  at  first  to  the  outer  side  and  then  behind  the 
axillary  artery,  resting  by  its  outer  border  against  the  tendon  <tf  the 
subscapularis  muscle.  At  this  point  it  completely  surrounds  the  arteiy 
by  means  of  the  two  cords  which  are  sent  off  to  form  the  median 
nerve. 

Its  Branches  may  be  arranged  into  two  groups,  humeral  and  de- 
scending,— 

Humeral  Branches.  Descending  Branches, 

Superior  muscular,  External  cutaneous, 

Short  thoracic.  Internal  cutaneous. 

Long  thoracic.  Lesser  internal  cutaneoos, 

Supra-scapular,  Median, 

Subscapular,  Ulnar, 

Inferior  muscular.  Musculo-spiral, 

Circumflex. 

The  superior  Muscular  nerves  are  several  large  branches  which  are 
given  off  by  the  fifth  cervical  nerve  above  the  clavicle ;  they  are, 
a  subdaoian  branch  to  the  subclavius  muscle,  which  usually  aoids  a 
communicating  filament  to  the  phrenic  nerve ;  a  rhomboid  bramA  to 
the  rhomboidei  muscles  ;  and  firequently  an  angular  bramdk  to  the 
levator  anguli  scapulae. 

The  Short  thoracic  nerves  (anterior)  are  two  in  number  ;  they  arise 
from  the  brachial  plexus  at  a  point  parallel  with  the  clavicle,  and  are 
divisible  into  an  anterior  and  a  posterior  branch.  The  anterior  brand 
passes  forwards  between  the  subclavius  muscle  and  the  aabdavian 
vein,  and  is  distributed  to  the  pectoralis  major  muscle,  entering  it  by 
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its  costal  snr&ce.  In  its  coarse  it  sends  one  or  two  twigs  to  the 
deltoid  muscle  and  gives  off  a  branch  which  forms  a  loop  of  com- 
munication with  the  posterior  branch.  The  posterior  branch  passes 
forward  beneath  the  axillary  artery  and  unites  with  the  communicating 
branch  of  the  preceding  to  form  a  loop,  from  which  numerous  branches 
are  given  off  to  the  pectoralis  major  and  pectoralis  minor. 

The  Long  Ihoracio  nerve  (posterior  thoracic,  external  respiratory  of 
Bell)  is  a  long  and  remarkable  branch  arising  from  the  fourth  and 
fifth  cervical  nerves,  immediately  after  their  escape  from  the  inter- 
vertebral foramina.  It  passes  down  behind  the  plexus  and  axillary 
vessels,  resting  on  the  scalenus  posticus  muscle  ;  it  then  descends 
along  the  side  of  the  chest  upon  the  serratus  magnus  muscle  to  its 
lowest  serration.  It  sends  numerous  filaments  to  this  muscle  in  its 
course. 

The  Suprorscapular  nerve  arises  above  the  clavicle  firom  the  fifth 
cervical  nerve  and  descends  obliquely  outwards  to  the  suprarscapular 
notch ;  it  then  passes  through  the  notch,  crosses  the  supra-spinous 
fossa  beneath  the  supra-spinatus  muscle,  and  passing  in  front  of  the 
concave  margin  of  the  spine  of  the  scapula  enters  the  infra-spinous 
fossa.  It  is  distributed  to  the  supra-spinatus  and  infisrspinatus  muscle. 

The  Subscapular  nerves  are  two  in  number ;  of  which  one  arises 
from  the  brachial  plexus  above  the  clavicle,  the  others  firom  the  poste- 
rior aspect  of  the  plexus  within  the  axilla.  They  are  distributed  to 
the  subscapularis  muscle. 

The  If^erior  muscular  nerves  are  two  or  three  branches  which  pro* 
ceed  frt>m  the  lower  and  back  part  of  the  brachial  plexus,  and  are 
distributed  to  the  latissimns  dorsi  and  teres  major.  The  former  of 
these  is  the  longer,  and  follows  the  course  of  the  subscapular  artery. 

The  terminal  branches  of  the  plexus  are  arranged  in  the  following 
order:  the  external  cutaneous,  and  one  head  of  the  median  to  the 
outer  side  of  the  artery  ;  the  other  head  of  the  median,  internal  cuta- 
neous, lesser  internal  cutaneous,  and  ulnar,  upon  its  inner  side  ;  and 
the  circumflex  and  musculo-spiral  behind. 

The  External  cutaneous  nerve  (musculo-cutaneous,  perforans 
Casserii)  arises  from  the  brachial  plexus  in  common  with  the  external 
head  of  the  median ;  it  pierces  the  coraco-brachialis  muscle  and  passes 
between  the  biceps  and  brachials  anticus,  to  the  outer  side  of  the 
bend  of  the  elbow,  where  it  perforates  the  fascia,  and  divides  into  an 
external  and  internal  branch.  The  branches  pass  behind  the  median 
cephalic  vein,  the  external,  the  larger  of  the  two,  taking  the  course  of 
the  radial  vein  and  communicating  with  the  branches  of  the  radial 
nerve  on  the  back  of  the  hand ;  the  internal  and  smaller  following  the 
direction  of  the  supinator  longus,  communicating  with  the  internal 
cutaneous,  and  at  the  lower  third  of  the  fore-arm  sending  off  a  twig, 
which  accompanies  the  radial  artery  to  the  wrist,  and  distributes 
filaments  to  the  synovial  membranes  of  the  joint. 

The  external  cutaneous  nerve  supplies  the  coraco-brachiafis,  biceps 
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NiBvi  ii  Doe  of  the  intemal  ukd 
■mallH  of  the  hmnchei  of  the  tx- 
iUarj  plexuf »  it  adwH  from  the 

uid  inleniBl  head  of  the  moUui, 
and  pa*ae>  down  the  inner  aide  of 
the  urn  in  company  with  the  b»- 
BJlic  Teiiii  giving  off  Bereral  aUA- 
Dfnat  fikmenta  in  its  conne.  At 
about  the  middle  of  the  opps 
arm  it  piertee  the  deep  faaam  hj 
the  eida  of  the  builic  rein  ind 
diridea  into  two  branches,  ulte- 
rior and  pneterior.  The  amlOTor 
himich,  the  larger  of  the  two,  dt- 
Ttde*  into  MTeial  branches  which 
poHB  in  front  o^  and  aometinK* 
behmd,  the  median  hoailic  vein  at 
the  bend  of  the  elbow,  and  de- 
icend  in  the  conne  of  the  palmwit 
longiu  mnsde  to  the  writt,  diftri- 
botingfibmenls  to  the  int^matnt 


with  the  anterior  bmjich  of  the 
external  cutaneous  an  the  ooter 
aide,  and  ita  own  pogteiior  brand 
on  the  inner  aide  of  the  fote-ann. 
The  poateHor  branch  aenda  off  ae- 
veml  twiga  to  the  int^oment  oia 
the  inner  condyle  and  oiecranoo, 
and  then  deacenda  the  fore-ann  hi 
the  conne  of  the  ulnar  veiD  aa  hr 
ai  the  wriat,  aupplying  the  intago- 
ment  on  the  inner  aide  of  the  fan- 
arm  and  communicating  with  iba 
aateriw  bnuich  of  the  aame  Dcm 
in  front,  and  the  donal  biandi  of 
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The  Lbssbr  intbrnal  cittanbous  nbrvb  or  nerve  of  IFm&si^^, 
the  smallest  of  the  branches  of  the  brachial  plexus,  is  very  irregular 
in  point  of  origin.  It  is  a  long  and  slender  nerve,  and  usually  arises 
£rom  the  common  trunk  of  the  last  cervical  and  first  dorsal  nerve. 
Passing  downwards  into  the  axillary  space  it  communicates  virith  the 
extern^  branch  of  the  first  intercosto-humeral  nerve,  and  descends  on 
tile  inner  side  of  the  internal  cutaneous  nerve,  to  the  middle  of  the 
posterior  aspect  of  the  upper  arm,  where  it  pierces  the  &scia  and  is  dis- 
tributed to  the  integument  of  the  elbow,  communicating  with  filaments 
of  the  posterior  branch  of  the  internal  cutaneous  and  with  the  spiral 
cutaneous.  In  its  course  it  gives  off  two  or  three  cutaneous  filaments 
to  the  integument  of  the  inner  and  anterior  aspect  of  the  upper  arm. 

The  Mbdian  nbrvb  has  received  its  name  from  taking  a  course 
along  the  middle  of  the  fore-arm  to  the  palm  of  the  hand ;  it  is,  there- 
fore, intermediate  in  position  between  the  radial  and  uhiar  nerves.  It 
commences  by  two  heads,  which  embrace  the  axillary  artery ;  lies  at 
first  to  the  outer  side  of  the  brachial  artery,  which  it  crosses  at  its  mid- 
dle ;  and  descends  on  its  inner  side  to  the  bend  of  the  elbow.  It  then 
passes  between  the  two  heads  of  the  pronator  radii  teres  and  flexor 
sublimis  digitorum  muscles,  and  runs  down  the  fore-arm,  between  the 
flexor  sublimis  and  profundus,  and  beneath  the  annular  ligament,  into 
the  palm  of  the  hand. 

The  Branches  of  the  median  nerve  are, — 

Muscular,  Superficial  pahnar. 

Anterior  interosseous,  Digital. 

~  The  Muscular  brandies  are  given  off  by  the  nerve  at  the  bend 
of  the  elbow ;  they  are  distributed  to  all  the  muscles  on  the  anterior 
aspect  of  the  fore-arm,  with  the  exception  of  the  flexor  carpi  ulnaris, 
and  to  the  periosteum.  The  branch  to  the  pronator  radii  teres  sends 
off  reflected  branches  to  the  elbow-joint. 

The  Anterior  intero^eous  is  a  l^ge  branch  accompanying  the  an- 
terior interosseous  artery,  and  supplying  the  deep  layer  of  muscles  in 
the  fore-arm.  It  passes  beneath  the  pronator  quadratus  muscle,  and 
pierces  the  interosseous  membrane  near  the  wrist.    On  reaching  the 

Danes  between  the  two  heads  of  the  pronator  radii  teres,  and  of  the  flexor  sub- 
liinis  digitorum.  12.  Its  muscular  branches.  13.  Its  anterior  interosseous 
branch.  14.  The  point  at  which  the  nervepasses  beneath  the  annular  ligament 
and  divides  into  six  terminal  branches.  Tne  branch  which  crosses  the  annular 
ligament  is  the  superficial  palmar.  15.  The  ulnar  nerve  ^ving  off  several 
muscular  branches  to  the  triceps.  l6.  The  point  at  which  it  passes  between 
the  two  heads  of  the  flexor  carpi  ulnaris.  17.  Its  dorsal  branch.  18.  The  ter- 
mination of  the  nerve,  dividing  into  a  superficial  and  deep  palmar  branch.  19. 
The«miuculo-8piral  nerve.  ^^0.  Muscular  branches.  21.  Spiral  cutaneous 
nerve.  22.  The  posterior  interosseous  nerve  piercing  the  supinator  brevis 
muscle.  23.  The  radial  nerve.  The  two  last  nerves  are  the  terminal  brandies 
of  the  musculo-spiral.  24.  The  point  at  which  the  radial  nerve  pierces  the 
deep  fuda.    25.  The  circumflex  nerve. 
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posterior  aspect  of  the  wrist  it  joins  a  large  and  remarkable  ganglion, 
which  gives  oflf  a  number  of  branches  for  the  supply  of  the  joint 

The  Sitperfickd  palmar  hranck  arises  from  die  median  nerve  at 
about  the  lower  fourth  of  the  fore-arm :  it  crosses  the  annular  ligament, 
and  is  distributed  to  the  integument  over  the  ball  of  the  thumb  and  in 
the  palm  of  the  hand. 

The  median  nerve  at  its  termination  in  the  palm  of  the  hand  is 
spread  out  and  flattened,  and  divides  into  six  branches,  one  muscular 
and  five  digitaL  The  mtuadar  branch  is  distributed  to  the  muscles  of 
the  ball  of  the  thumb.  The  digiial  branches  send  twigs  to  the  Inmbri- 
cales  muscles  and  are  thus  arranged :  two  pass  outwards  to  the  thumb 
to  supply  its  borders ;  one  to  the  radial  side  of  the  index  finger;  one 
subdivides  for  the  supply  of  the  adjoining  sides  of  the  index  and  mid- 
dle fingers;  and  the  remaining  one,  for  the  supply  of  the  adjoining 
sides  of  the  middle  and  ring  fingers.  The  digital  nerves  in  their  course 
along  the  fingers  are  situated  to  the  inner  side  of  the  digital  arteries. 
Opposite  the  base  of  the  first  phalanx  each  nerve  gives  off  a  dorul 
ftrancft  which  runs  along  the  border  of  the  dorsum  of  the  finger.  Near 
the  extremity  of  the  finger  the  digital  nerve  divides  into  ajDo&nor  and 
a  doraal  branch ;  the  former  supplying  the  sentient  extremity  of  the 
finger,  and  the  latter  the  structures  around  and  beneath  the  naiL  The 
digital  nerve  maintains  no  communication  with  its  fellow  of  the  oppo- 
site side. 

The  Ulnar  nbrvb  is  somewhat  smaller  than,  the  median,  behind 
which  it  lies,  gradually  diverging  firom  it  in  its  course.  It  arises  fi»m 
the  brachial  plexus  in  common  with  the  internal  head  of  the  median 
and  the  internal  cutaneous  nerve,  and  runs  down  the  inner  side  of  the 
arm,  to  the  groove  between  the  internal  condyle  and  olecranon,  rest- 
ing upon  the  internal  head  of  the  triceps,  and  accompanied  by  the  infe- 
rior profimda  artery.  At  the  elbow  it  is  superficial,  and  supported  by 
the  inner  condyle,  against  which  it  is  easily  compressed,  giving  rise  to 
the  thrilling  sensation  along  the  inner  side  of  the  fore-arm  and  little 
finger,  ascribed  to  striking  the  **  funny  bone."  It  then  passes  between 
the  two  heads  of  the  flexor  carpi  ulnaris  and  descends  along  the  innv 
side  of  the  fore-arm,  crosses  the  annular  ligament,  and  uvides  into 
two  branches,  superficial  and  deep  palmar.  At  the  commencement  of 
the  middle  third  of  the  fore-arm,  it  becomes  applied  against  the  artery, 
and  lies  to  its  ulnar  side,  as  fiur  as  the  hand. 

The  Branches  of  the  ulnar  nerve  are, — 

Muscular  in  the  upper  arm,  Dorsal  branch, 

Articular,  Superficial  palmar. 

Muscular  in  the  fore-arm.  Deep  palmar. 
Anastomotic, 

The  Muscular  branches  in  the  upper  arm  are  a  few  filaments  distri- 
buted to  the  triceps. 
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The  Ariieuiar  brandkes  are  several  filaments  to  the  elbow-joint, 
which  are  given  off  firom  the  nerve  as  it  Hes  in  the  groove  between  the 
inner  condyle  and  the  olecranon. 

The  Mttsadar  branch  in  the  fore-arm  are  distributed  to  the  flexor 
carpi  ulnaris  and  flexor  profiuiduB  digitorom  muscle. 

The  Atiastomotic  branch  (n.  cutaneus  palmaris  ulnaris)  is  a  small 
nerve  which  arises  from  the  ulnar  at  about  the  middle  of  the  fore-arm, 
and  divides  into  a  deep  and  a  superficial  branch ;  the  former  accompa- 
nies the  ulnar  artery,  the  latter  pierces  the  deep  fascia  and  is  distri- 
buted to  the  integument,  communicating  with  the  posterior  branch  of 
the  internal  cutaneous  nerve. 

The  Dorsad  branch  passes  backwards  beneath  the  tendon  of  the  flexor 
carpi  ulnaris,  at  the  lower  third  of  the  fore-arm,  and  divides  into 
branches  which  supply  the  integument  and  two  fingers  and  a  half  on 
the  posterior  aspect  of  the  hand,  conununicating  with  the  internal  cu- 
taneous and  radial  nerve. 

The  Superficial  pcdmar  branch  divides  into  three  filaments,  which  are 
distributed,  one  to  the  ulnar  side  of  the  little  finger,  one  to  the  adjoin- 
ing borders  of  the  little  and  ring  fingers,  and  a  communicating  branch 
to  join  the  median  nerve. 

The  Deep  palmar  branch  passes  between  the  abductor  and  flexor 
minimi  digiti,  to  the  deep  palmar  arch,  supplying  the  muscles  of  the 
little  finger,  and  the  interossei  and  other  deep  structures  in  the  palm 
of  the  hand. 

The  MuscuLO-spiRAL  nervb,  the  largest  branch  of  the  brachial 
plexus,  arises  firom  the  posterior  part  of  the  plexus  by  a  common  trunk 
with  the  circumflex  nerve.  It  passes  downwards  from  its  origin  in 
firont  of  the  tendons  of  the  latissimus  dorsi  and  teres  major  muscle, 
and  winds  around  the  humerus  in  the  spiral  groove,  accompanied  by 
the  superior  profunda  artery,  to  the  space*  between  the  brachialis 
anticus  and  supinator  longus,  and  thence  onwards  to  the  bend  of  the 
elbow,  where  it  divides  into  two  branches,  the  posterior  interosseous 
and  radial  nerve. 

The  Branches  of  the  musculo-spiral  nerve  are, — 

Muscular, 

Spiral  cutaneous, 

Radial, 

Posterior  interosseous. 

The  Muscular  branches  are  distributed  to  the  triceps,  to  the  supina- 
tor longus,  and  to  the  extensor  carpi  radialis  longior. 

The  Spiral  cutaneous  nerve  pierces  the  deep  fascia  immediately 
below  the  insertion  of  the  deltoid  muscle,  and  passes  down  the  outer 
side  of  the  fore-arm  as  far  as  the  wrist.  It  is  distributed  to  the 
integument. 

The  Radial  nerve  runs  along  the  radial  side  of  the  fore-arm  to  the 

2h 
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commenoement  of  its  lower  third ;  it  then  passes  beneath  the  tendon 
of  the  supinator  longos,  and  at  about  two  inches  above  the  wrist-jomt 

C»s  the  deep  &saa  and  divides  into  an  external  and  an  internal 
ch.  The  ettemal  branch,  the  smaller  of  the  two,  is  distributed  to 
the  outer  border  of  the  hand  and  thumb,  and  communicates  with  the 
posterior  branch  of  the  external  cutaneous  nenre.  The  inlemal  Irxmek 
crosses  the  direction  of  the  extensor  tendons  of  the  thumb  and  divides 
into  several  filaments  for  the  supply  of  the  ulnar  border  of  the  thumb, 
the  radial  border  of  the  index  finger,  and  the  adjoining  borders  of  the 
index  and  middle  fingers.  It  communicates  on  the  back  of  the  hand 
with  the  dorsal  branch  of  the  ulnar  nerve. 

In  the  upper  third  of  the  fore-arm  the  radial  nerve  lies  beneath  the 
border  of  the  supinator  longus  muscle.  In  the  middle  third  it  is  in 
relation  with  the  radial  artery  lying  to  its  outer  side.  It  then  quits 
the  artery,  and  passes  beneath  the  tendon  of  the  supinatfHr  longus, 
to  reach  the  back  of  the  hand. 

The  Posterior  interosseous  nerve,  somewhat  larger  than  the  radial, 
sepuates  firam  the  latter  at  the  bend  of  the  elbow,  pierces  the  supina- 
tor brevis  muscle,  and  emerges  firom  its  lower  border  on  the  posterior 
aspect  of  the  fore-arm,  where  it  divides  into  branches  which  supply  the 
whole  of  the  muscles  on  the  posterior  aspect  of  the  fore-arm.  One 
branch,  longer  than  the  rest,  descends  to  the  posterior  part  of  the 
wrist,  and  forms  a  large  gangliform  swelling  (the  common  character  of 
nerves  which  supply  joints),  from  which  numerous  branches  are  distri- 
buted to  the  wrist-joint 

The  Circumflex  nerve  arises  from  the  posterior  part  of  the 
brachial  plexus  by  a  common  trunk  with  the  musculo-spiral  nerve.  It 
passes  downwards  over  the  border  of  the  subscapolaris  muscle,  winds 
around  the  neck  of  the  humerus  with  the  posterior  circumflex  artery, 
and  terminates  by  dividing  into  numerous  branches  which  supply  the 
deltoid  muscle. 

The  Branches  of  the  circumflex  nerve  are  muscular  and  cutaneous. 
The  Muscular  branches  are  distributed  to  the  subscapularis,  teres 
minor,  teres  major,  latissimus  dorsi,  and  deltoid.  The  cutaneota 
branches  pierce  the  deltoid  muscle  and  are  distributed  to  the  integu- 
ment of  the  shoulder.  One  of  these  cutaneous  branches  (cutaneus 
brachii  superior),  larger  than  the  rest,  winds  around  the  posterior  bor- 
der of  the  deltoid,  and  divides  into  filaments  which  pass  in  a  radiatiog 
direction  across  the  shoulder  and  are  distributed  to  the  integument 


DORSAL    NERVES. 

The  dorsal  nerves  are  twelve  in  number  on  each  side;  the  first 
appears  between  the  first  and  second  dorsal  vertebrae,  and  the  last 
between  the  twelfth  dorsal  and  first  lumbar.  They  are  smaller  than 
the  lower  cervical  nerves,  and  diminish  gradually  in  size  from  the  first 
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to.  the  tenth,  and  then  increaae  to  the  twelfth.  Each  nerve,  as  soon 
as  it  has  escaped  from  the  intervertebral  foramen,  divides  into  two 
branches ;  a  dorsal  branch  and  the  true  intercostal  nerve. 

The  Dorsal  branches  pass  directly  backwards  between  the  trans- 
verse processes  of  the  vertebrae,  lying  internally  to  the  anterior  costo- 
transverse ligament,  where  each  nerve  divides  into  an  anterior  or  ma»- 
cnlar  and  a  posterior  or  musculo-cutaneous  branch.  The  muscular 
branch  enters  the  substance  of  the  muscles  in  the  direction  of  a  line 
corresponding  with  the  interval  of  separation  between  the  longissimus 
dorsi  and  sacro-lumbalis,  and  is  distributed  to  the  muscles  of  the  back, 
its  terminal  filaments  reaching  to  the  integument.  The  musculo- 
cutaneous branch  passes  inwards,  crossing  the  semispinalis  dorsi  to  the 
spinous  processes  of  the  dorsal  vertebrae,  giving  off  muscular  branches 
in  its  course ;  it  then  pierces  the  aponeurosis  of  origin  of  the  trapezius 
and  latissimus  dorsi,  and  divides  into  branches  which  are  inclined  out^ 
wards  beneath  the  integument  to  which  they  are  distributed. 

The  dorsal  branch  of  the  /irsi  dorsal  nerve  resembles  in  its  mode  of 
distribution  the  dorsal  branches  of  the  last  cervical  The  dorsal  branches 
of  the  last/our  dorsal  nerves  pass  obliquely  downwards  and  outwards 
into  the  substance  of  the  erector  spinae  in  the  situation  of  the  inter- 
space between  the  sacro-lumbalis  and  longissimus  dorsi.  After  supply- 
ing the  erector  spinae  and  communicating  freely  with  each  other  they 
approach  the  surface  along  the  outer  border  of  the  sacro-lumbalis,  where 
they  pierce  the  aponeuroses  of  the  transversalis,  internal  oblique,  ser- 
ratus  posticus  inferior,  and  latissimus  dorsi,  and  divide  into  internal 
branches  which  supply  the  integument  in  the  lumbar  region  upon  the 
middle  line,  and  external  bronzes  which  are  distributed  to  the  integu- 
ment upon  the  side  of  the  lumbar  and  in  the  gluteal  region. 

Intercostal  nerves. — The  Intercostal  nerves  receive  one  or  two 
filaments  from  the  adjoining  ganglia  of  the  sympathetic,  and  pass  for- 
wards in  the  intercostal  space  with  the  intercostal  vessels,  lying  below 
the  veins  and  artery,  and  supplying  the  intercostal  muscles  in  their 
course.  At  the  termination  of  the  intercostal  spaces  near  the  sternum, 
the  nerves  pierce  the  intercostal  and  pectoral  muscles,  and  incline 
downwards  and  outwards  to  be  distributed  to  the  integument  of  the 
mamma  and  front  of  the  chest.  Those  which  are  situated  between 
the  fEklse  ribs  pass  behind  the  costal  cartilages,  and  between  the  trans- 
versalis and  obliquus  intemus  muscles,  and  supply  the  rectus  and  the 
integument  on  the  front  of  the  abdomen.  The  first  and  last  dorsal 
nerves  are  exceptions  to  this  distribution.  The  anterior  branch  of  the 
first  dorsal  nerve  divides  into  two  branches ;  a  smaller,  which  takes 
its  course  along  the  under  surface  of  the  first  rib  to  the  sternal  ex- 
tremity of  the  first  intercostal  space ;  and  a  larger,  which  crosses  ob- 
liquely the  neck  of  the  first  rib,  to  join  the  brachial  plexus.  The  last 
dorsal  nerve,  next  in  size  to  the  first,  sends  a  branch  of  communica- 
tion to  the  first  lumbar  nerve,  to  assist  in  forming  the  lumbar  plexus. 

The  Brandies  of  each  intercostal  nerve  are,  a  muscular  twig  to  the 
intercostal  and  neighbouring  musdes,  and  a  cutaneous  branch  which  is 
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given  off  at  about  the  middle  of  the  aich  of  the  rib.  The  first  inter- 
oostal  nenre  has  no  cutaneous  branch.  The  cutaneous  branches  of  the 
second  and  third  intercostal  nerves  are  named,  from  their  origin  and 
distribution,  itUereosto-humeral. 

The  First  intbrcosto-humbraL  nbrvb  is  of  huge  size ;  it  pierces 
the  external  intercostal  muscle  of  the  second  intercostal  space,  and  di- 
vides into  an  internal  and  an  external  branch.  The  iniemal  brandi  is 
distributed  to  the  integument  of  the  inner  side  of  the  arm.  The  eai- 
ter$Hd  bra$uA  communicates  with  the  nerve  of  Wrisberg,  and  divides 
into  filaments  which  supply  the  integument  upon  the  inner  and*  poste- 
rior aspect  of  the  arm  as  &r  as  the  elbow.  This  nerve  sometimes  takes 
the  place  of  the  nerve  of  Wrisberg. 

The  Sbcond  iNTSRCOSTO-HUMBiMkL  NBRVB  is  much  smaller  than 
the  preceding ;  it  emeiges  from  the  external  intercostal  muscle  of  the 
third  intercostal  space  between  the  serrations  of  the  senatus  magnos 
muscle,  and  divides  into  filaments  which  are  distributed  to  the  integu- 
ment of  the  shoulder.  One  of  these  filaments  may  be  traced  inwards 
to  the  int^[ument  of  the  mamma.  The  two  intercosto-humeral  nerves 
not  unfi^quently  communicate  previously  to  their  distribution. 

The  cutaneous  branches  of  the  foutih  and  /i/ih  intercostal  nerve 
send  anterior  twigs  to  the  integument  of  the  mammary  gland  and  pos- 
terior filaments  to  the  scapular  region  of  the  back.  The  cutaneous 
brandies  of  the  remaining  intercostal  nerves  reach  the  surface  between 
the  serrations  of  the  serratus  magnus  muscle  above  and  the  external 
oblique  below,  and  each  nerve  divides  into  an  atUerior  and  a  posterior 
branch ;  the  former  being  distributed  to  the  integument  of  the  antero* 
later^  and  the  latter  to  that  of  the  lateral  part  of  the  trunk. 

The  cutaneous  branch  of  the  last  dorsal  nerve  is  remarkable  for  its 
size  (n.  clunium  superior  anticus)  ;  it  pierces  the  internal  and  external 
oblique  muscles,  crosses  the  anterior  part  of  the  crest  of  the  Uium,  and 
is  distributed  to  the  integument  of  the  gluteal  region  as  low  down  as 
the  trochanter  major. 

LUMBAR   NBRVES. 

There  are  five  pairs  of  lumbar  nerves,  of  which  the  first  makes  its 
appearance  between  the  first  and  second  lumbar  vertebrae,  and  the 
last  between  the  fifth  lumbar  and  the  base  of  the  sacrum.  The  ankrior 
branches  increase  in  size  from  above  downwards.  They  conumunicateat 
their  origin  with  the  lumbar  ganglia  of  the  sympathetic,  and  pass  oblique- 
ly outwards  behind  the  psoas  magnus  or  between  its  fiisciculi,  sen^i^ 
twigs  to  that  muscle  and  to  the  quadratus  lumborum.  In  this  aitna- 
tion  each  nerve  divides  into  two  branches,  a  superior  branch  which  as- 
cends to  form  a  loop  of  communication  with  the  nerve  above,  and  an 
inferior  branch  which  descends  to  join  in  like  manner  the  nerve  befew, 
the  communications  and  anastomoses  which  are  thus  established  con- 
stituting the  lumbar  plexus. 

The  posterior  branches  diminish  in  size  from  above  downwards ;  tfaer 
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pass  backwards  between  the  transverse  processes  of  the  corresponding 
vertebrae,  and  each  nerve  divides  into  an  internal  and  an  external 
branch.  The  internal  branch,  the  smaller  of  the  two,  passes  inwards 
to  be  distributed  to  the  multifidus  spinae  and  interspinales,  and  be- 
coming cutaneous  supplies  the  integument  of  the  lumbar  region  on  the 
middle  line.  The  eaiemal  branches  communicate  with  each  other  by 
several  loops,  and,  after  supplying  the  deeper  muscles,  pierce  the  sacro- 
Inmbalis  to  reach  the  integument  to  which  they  are  distributed.  The 
external  branches  of  the  three  lower  lumbar  nerves  (nervi  clunium  su- 
periores  postici)  descend  over  the  posterior  part  of  the  crest  of  the 
ilium,  and  are  distributed  to  the  integument  of  the  gluteal  region. 


LUMBAR   PLEXUS. 

The  Lumbar  plexus  is  formed  by  the  communications  and  anasto- 
moses which  take  place  between  the  anterior  branches  of  the  five  lum- 
bar nerves,  and  between  the  latter  and  the  last  dorsal.  It  is  narrow 
abov^  and  increases  in  breadth  inferiorly,  and  is  situated  between  the 
transverse  processes  of  the  lumbar  vertebrae  and  the  quadratus  lumbo- 
rum  behind,  and  the  psoas  magnus  muscle  in  front 

The  Branches  of  the  lumbar  plexus  are  the — 

Musculo-cutaneous, 

External-cutaneous, 

Genito-crural, 

Crural, 

Obturator, 

Lumbo-sacral. 

The  MuscuLO-cuTANBOUS  NERVES,  two  in  number,  superior  and 
inferior,  proceed  from  the  first  lumbar  nerve.  The  superior  musculo- 
cutaneous nerve  (ilio-scrotal,  ilio-hypogastricus),  passes  outwards  be- 
tween the  posterior  fibres  of  the  psoas  magnus,  and  crossing  obliquely 
the  quadratus  lumborum  to  the  middle  of  the  crest  of  the  ilium,  pierces 
the  transversalis  muscle,  and  gives  off  a  cutaneous  branch.  It  then 
winds  along  the  crest  of  the  ilium  between  the  transversalis  and  inter- 
nal oblique,  and  divides  into  two  branches,  abdominal  and  scrotal 
The  abdominal  branch  is  continued  forwards  parallel  with  the  last  in- 
tercostal nerve  to  near  the  rectus  muscle,  to  which  it  sends  branches 
and  perforates  the  aponeuroses  of  the  internal  and  external  oblique  to 
be  distributed  to  the  integument  of  the  mons  pubis  and  groin.  The 
scrotal  branchy  opposite  the  anterior  superior  spinous  process  of  the  ilium, 
communicates  with  the  inferior  musculo-cutaneous  nerve,  and  passes 
forward  to  the  external  abdominal  ring.  It  then  pierces  the  cremaster 
muscle  and  accompanies  the  spermatic  cord  in  the  male,  and  the  round 
ligament  in  the  female,  to  be  distributed  to  the  integument  of  the 
scrotum  or  external  labium.     The  inferior  musculo-cutaneous  nerve 
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ligament.  It  then  pierces  the  fescia  lata  at  about  two  inches  below 
the  anterior  superior  spine  of  the  ilium,  and  divides  into  two  branches, 
anterior  and  posterior.  The  posterior  branch  crosses  the  tensor  vaginae 
femoris  muscle  to  the  outer  and  posterior  side  of  the  thigh,  and  supplies 
the  integument  in  that  region.  The  anterior  nerve  divides  inta  two 
branches  which  are  distributed  to  the  integument  upon  the  outer  bor- 
der of  the  thigh,  and  to  the  articulation  of  the  knee. 

The  Genito-crural  proceeds  also  from  the  second  lumbar  nerve. 
It  traverses  the  psoas  magnus  from  behind  forwards,  and  runs  down 
on  the  anterior  sur&ce  of  that  muscle  and  beneath  its  £Eiscia  to  near 
Poupart^s  ligament,  where  it  divides  into  a  genital  and  a  crural  branch. 
The  geniial  branch  (n.  spermaticus  seu  pudendus  extemus)  crosses  the 
external  iliac  artery  to  the  internal  abdominal  ring  and  descends 
along  the  spermatic  canal,  lying  behind  the  cord  to  the  scrotum,  where 
it  divides  into  branches  which  supply  the  spermatic  cord  and  cremaster 
in  the  male,  and  the  round  ligament  and  external  labium  in  the  female. 
At  the  internal  dbdominal  ring  this  nerve  sends  off  a  branch  which 
after  supplying  the  lower  border  of  the  internal  oblique  and  transver- 
salis,  is  distributed  to  the  integument  of  the  groin.  The  crura/  branch 
(lumbo-inguinalis),  the  most  external  of  the  two,  descends  along  the 
outer  border  of  the  external  iliac  artery  and,  crossing  tbe  origin  of  the 
circumflex  ilii  artery,  enters  the  sheath  of  the  femoral  vessels  in  frx)nt 
of  the  femoral  artery.  It  pierces  the  sheath  below  Poupart^s  ligament, 
and  is  distributed  to  the  integument  of  the  anterior  aspect  of  the  thigh 
as  &r  as  its  middle.  This  nerve  is  often  very  small,  and  sometimes 
communicates  with  one  of  the  cutaneous  branches  of  the  crural  nerve. 

The  Crural,  or  Femoral  nerve,  is  the  largest  of  the  divisions 
of  the  lumbar  plexus ;  it  is  formed  by  the  union  of  branches  from  the 
second,  third,  and  fourth  lumbar  nerves,  and,  emerging  from  beneath 
the  psoas  muscle,  passes  downwards  in  the  groove  between  it  and 
the  iliacus,  and  beneath  Poupart^s  ligament  into  the  thigh,  where 
it  spreads  out  and  divides  into  numerous  branches.  At  Poupart^s 
ligament  it  is  separated  from  the  femoral  artery  by  the  breadth  of  the 
psoas  muscle,  which  at  this  point  is  scarcely  more  than  half  an  inch 
in  diameter,  and  by  the  iliac  fascia,  beneath  which  it  lies. 

Branches. — While  situated  within  the  pelvis  the  crural  nerve  gives 
off  several  muscular  bruiches  to  the  iliacus,  and  one  to  the  psoas.  On 
emerging  from  beneath  Poupart^s  ligament  the  nerve  becomes  flattened 
and  divides  into  numerous  branches,  which  may  be  arranged  into, — 

Cutaneous, 

Muscular, 

Branch  to  the  femoral  sheath. 

Short  saphenous  nerve. 

Long  saphenous  nerve. 

The  Cvianeous  nerves  (middle  cutaneous)  two  in  number,  proceed 
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from  the  anterior  part  of  the  cnual,  and  after  perforating  the  aar- 
tonus  muicle  to  which  they  give  filaments,  pierce  the  fesda  lata  and 
are  distributed  to  the  integument  of  the  middle  and  lower  part  of  the 
thigh  and  of  the  knee.  The  most  external  of  these  nerves  perforates 
the  upper  part  of  the  sartorius,  communicates  with  the  cruial  branch 
of  the  genito-cruraU  divides  into  two  branches  at  about  the  middle  of 
the  thigh,  and  gives  off  numerous  filaments  to  the  anterior  and  outer 
aspect  of  the  limb  as  far  as  the  patella.  The  internal  nerve  perforates 
the  muscle  at  about  its  middle,  pierces  the  £Eucia  lata  at  the  lower 
third  of  the  thigh,  descends  to  the  inner  condyle,  and  curves  forward 
to  the  front  of  the  knee,  supplying  the  integument  by  many  filaments. 
Besides  these  another  cutaneous  branch  derived  firom  the  muscular 
branch  to  the  vastus  eztemus  is  found  on  the  outer  side  of  the  lower 
third  of  the  thigh. 

The  Mutcttlar  branches  are  several  large  twigs  which  are  distributed 
to  the  muscles  of  the  anterior  aspect  of  the  thigh.  One  of  these  is 
sent  to  the  rectus ;  one  to  the  vastus  extemus,  which  gives  off  a 
cutaneous  twig  to  the  outer  aspect  of  the  thigh  ;  one  to  the  cruraens, 
and  one  large  and  long  branch  to  the  vastus  intemus.  From  the  two 
latter,  filaments  are  distributed  to  the  periosteum  and  knee-joint 
The  sartorius  receives  its  supply  of  nerves  from  the  cutaneous  nerves 
by  which  it  is  perforated. 

The  Branch  to  the  femoral  aheaih  is  a  small  nerve  which  passes  in- 
wards to  the  sheath  of  the  femoral  vessels  at  the  upper  part  of  the 
thigh,  and  divides  into  several  filaments  which  surround  tiie  femoral 
and  profunda  vessels.  Two  of  these  filaments,  one  bam  the  frmt, 
and  the  other  firom  the  posterior  part  of  the  sheath,  unite  to  form  a 
small  nerve  which  escapes  from  the  saphenous  opening  and  passes 
downwards  with  the  saphenous  vein.  Other  filaments  are  distributed 
to  the  adductor  muscles,  and  communicate  with  the  long  saphenous 
nerve. 

The  Short  saphenous  nerve  (n.  cutaneus  intemus)  inclines  inwards 
to  the  sheath  of  the  femoral  vessels,  and  divides  into  a  superficial  and 
a  deep  branch.  The  superficial  branch  passes  downwards  along  the 
inner  border  of  the  sartorius  muscle  to  the  lower  third  of  the  thigh;  it 
then  pierces  the  fiiscia  lata,  joins  the  internal  saphenous  vein,  and 
accompanies  that  vessel  to  the  knee-joint,  where  it  terminates  by 
communicating  with  the  long  saphenous  nerve.  The  deep  &rtmcA  de- 
scends on  the  outer  side  of  the  sheath  of  the  femoral  vessels,  and 
crosses  the  sheath  at  its  lower  part  to  a  point  opposite  the  termi- 
nation of  the  femoral  artery,  where  it  divides  i^to  several  filaments 
which  constitute  a  plexus  by  their  communication  with  other  nerves. 
One  of  these  filaments  conmiunicates  with  the  descending  branch  of 
the  obturator  nerve^  another  with  the  long  saphenous  nerve,  and  two 
or  three  are  distributed  to  the  integument  upon  the  internal  and 
posterior  aspect  of  the  thigh. 

The  Long  saphenous  nerve  (n.  cutaneus  intemus  longus)  inclines 
inwards  to  the  sheath  of  the  femoral  vessels,  and  entering  the  sheath 
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accompanies  the  femoral  artery  to  the  aponeurotic  canal  formed  by  the 
adductor  longus  and  vastus  intemus  muscles.  It  then  quits  the 
artery,  and,  passing  between  the  tendons  of  the  sartorius  and  gracilis, 
descends  along  the  inner  side  of  the  leg  with  the  internal  saphenous 
vein,  crosses  in  front  of  the  inner  ankle,  and  is  distributed  to  the 
integument  on  the  inner  side  of  the  foot  as  £ar  as  the  great  toe. 

The  internal  saphenous  nerve  receives  from  the  obturator  nerve  two 
branches  of  communication,  one  near  its  upper  part,  which  passes 
through  the  angle  of  division  of  the  femoral  artery,  and  the  other  at 
the  internal  condyle.  The  branches  which  it  gives  off  in  its  course 
are,  a  femoral  cutaneom  branch  at  about  the  middle  of  the  thigh, 
distributed  to  the  integument  of  the  inner  and  posterior  aspect  of  the 
limb,  and  communicating  with  other  cutaneous  filaments  from  the 
saphenous  below  the  knee  ;  a  iibicU  eutaneotis  branch  proceeding  from 
the  nerve  a  little  above  the  internal  condyle,  passing  between  the 
sartorius  and  gracilis  and  descending  the  inner  aspect  of  the  leg  to  the 
ankle  ;  an  articular  bra/ru^  of  small  size,  proceeding  from  the  nerve, 
while  in  the  aponeurotic  canal  of  the  femoral  artery  and  passing 
directly  to  the  knee-joint  to  supply  the  synovial  membrane  ;  an  ante- 
rior cutaneous  branch  proceeding  from  the  saphenous  at  the  inner  con- 
dyle, perforating  the  sartorius,  and  dividing  into  a  number  of  filaments 
which  supply  the  integmnent  over  the  patella  and  around  the  joint, 
and  the  integument  of  the  front  and  outer  aspect  of  the  leg  as  far  as 
the  ankle ;  lastly,  cutaneous  filaments  below  the  knee  to  supply  the 
inner  side  and  front  of  the  leg  and  foot,  and  articular  branches  to  the 
ankle-joint. 

The  Obturator  nerve  is  formed  by  a  branch  from,  the  third, 
and  another  from  the  fourth  lumbar  nerve.  It  passes  downwards  among 
the  fibres  of  the  psoas  muscle,  through  the  angle  of  bifurcation  of  the 
common  iliac  vessels,  and  along  the  inner  border  of  the  brim  of  the 
pelvis,  to  the  obturator  foramen,  where  it  joins  the  obturator  artery. 
Having  escaped  from  the  pelvis  it  gives  off  two  small  twigs  to  the 
Obturator  extemus  muscle  and  divides  into  four  branches,  three  ante- 
rior, which  pass  in  front  of  the  adductor  brevis,  supplying  that  muscle, 
the  pectineus,  the  adductor  longus,  and  the  gracilis  ;  and  a  posterior 
branch  which  passes  downwards  behind  the  adductor  brevis,  and 
ramifies  in  the  adductor  magnus. 

From  the  branch  which  supplies  the  adductor  brevis,  a  communi- 
oattnff  Jilameni  passes  outwards  through  the  angle  of  bifurcation  of  the 
femond  vessels  to  unite  with  the  long  saphenous  nerve.  From  the 
branch  to  the  adductor  longus  a  long  cutaneous  nerve  proceeds,  which 
issues  from  beneath  the  inferior  border  of  that  muscle,  sends  filaments 
of  communication  to  the  plexus  of  the  short  saphenous  nerve,  and 
descends  to  the  inner  side  of  the  knee,  where  it  pierces  the  &scia  and 
conmiunicates  with  the  long  saphenous  nerve.  It  is  distributed  to  the 
int^ument  upon  the  inner  side  of  the  leg.  From  the  posterior  branch 
an  articular  branch  is  given  off  which  pierces  the  adductor  magnus 
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muscle,  accompanies  the  popliteal  artery,  and  is  distributed  to  the 
synovial  membrane  of  the  knee-joint  on  its  posterior  aspect. 

The  LuMBo-SACRAL  NBRVB.  —  The  anterior  division  of  the  fifth 
lumbar  nerve,  conjoined  with  a  branch  from  the  fourth,  constitutes  the 
lumbo-sacral  nerve  which  descends  over  the  base  of  the  sacrum  into 
the  pelvis,  and  assists  in  forming  the  sacral  plexus. 


SACRAL   NBRVBS. 

There  are  six  pairs  of  sacral  nerves ;  the  first  escape  from  the  vei^ 
tebral  canal  through  the  first  sacral  foramina,  and  the  two  last  between 
the  sacrum  and  coccyx.  The  posterior  sacral  nerves  are  very  small 
and  diminish  in  size  from  above  downwards  ;  they  communicate  with 
each  other  immediately  after  their  escape  from  the  posterior  sacral 
foramina,  and  divide  into  external  and  internal  branches.  The 
external  branches  pierce  the  gluteus  maximus,  to  which  they  give  fila- 
ments«  and  are  distributed  to  the  integument  of  the  posterior  part  of 
the  gluteal  region  (n.  cutanei  dunium  posteriores).  The  internal 
supply  the  integument  over  the  sacrum  and  coccyx. 

The  anterior  sacral  nerves  diminish  in  size  fix>m  above  downwards ; 
theirs/  is  large  and  unites  with  the  lumbo-sacral  nerve  ;  the  seoomL, 
of  equal  size,  unites  with  the  preceding  ;  the  third,  whidi  is  scarcdy 
one-fourth  so  laige  as  the  third,  also  joins  with  the  preceding  nerves  in 
the  formation  of  the  sacral  plexus.  Thefourik  anterior  sacral  nerve  is 
about  one-third  the  size  of  the  preceding  sacral  nerve,  it  divides  into 
several  branches,  one  of  which  is  sent  to  the  Kicral  plexus,  a  second  to 
join  the  fifth  sacral  nerve,  a  third  to  the  viscera  of  the  pelvis  commu- 
nicating with  the  hypogastric  plexus,  and  a  fourth  to  the  coccygeus 
muscle,  and  to  the  integument  around  the  anus.  The  fi/^  anterior 
sacral  nerve  presents  about  half  the  size  of  the  fourth  ;  it  divides  into 
two  branches,  one  of  which  communicates  with  the  fourth,  the  other 
with  the  sixth.  The  siaih  sacral  nerve  (coccygeal)  is  exceedingly 
small ;  it  gives  off  an  ascending  filament  which  is  continuous  with  the 
communicating  branch  of  the  fifth  ;  and  a  descending  filament  which 
passes  downwards  by  the  side  of  the  coccyx  and  traverses  the  fibres 
of  the  great  sacro-ischiatic  ligament  to  be  distributed  to  the  gluteus 
maximus  and  to  the  integument.  All  the  anterior  sacral  nerves  re- 
ceive branches  from  the  sacral  ganglia  of  the  sympathetic  at  their 
emergence  from  the  sacral  foramina. 


SACRAL   PLBXUS. 

The  Sacral  plexus  is  formed  by  the  lumbo-sacral,  and  by  the  ante- 
rior branches  of  the  four  upper  sacral  nerves.  The  plexus  is  tziaii- 
gular  in  form,  the  base  corresponding  with  the  whole  length  of  the 
sacrum,  and  the  apex  with  the  lower  part  of  the  great  ischiatic  foOr 
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men.  It  is  in  relation  behind  with  the  pyrifonnis  muscle,  and  in  front 
with  the  pelvic  iascia,  which  latter  separates  it  from  the  branches  of 
the  internal  iliac  artery,  and  from  the  viscera  of  the  pelvis. 

The  Branches  of  the  sacral  plexus  are  divisible  into  the  internal  and 
the  extermd;  they  may  be  thus  arranged : — 

Iniemcd.  External, 

Visceral,  Muscular, 

Muscular.  Gluteal, 

Internal  pudic, 
Lesser  ischiatic. 
Greater  ischiatic 

The  Viscerid  nerves  are  three  or  four  large  branches  which  are  de- 
rived from  the  fourth  and  fifth  sacral  nerves :  they  ascend  upon  the 
side  of  the  rectum  and  bladder ;  in  the  female  upon  the  side  of  the 
rectum,  the  vagina  and  the  bladder  ;  and  interlace  with  the  branches 
of  the  hypogastric  plexus,  sending  in  their  course  numerous  filaments 
to  those  viscera. 

The  Muscttlar  branches  given  off  within  the  pelvis  are  one  or  two 
twigs  to  the  levator  ani ;  an  obturator  branch ;  which  curves  around 
the  spine  of  the  ischium  to  reach  the  internal  surface  of  the  obturator 
intemus  muscle;  a  coccygeal  branch;  and  an  haemorrhoidal  nerve 
which  passes  through  the  two  ischiatic  openings  and  descends  to  the 
termination  of  the  rectum  to  supply  the  sphincter  and  the  integu- 
ment. 

The  Muscular  branches  supplied  by  the  sacral  plexus  externally  to 
the  pelvis  are,  a  branch  to  the  pyramidalis ;  a  branch  to  the  gemellus 
superior ;  and  a  branch  of  moderate  size  which  descends  between  the 
gemelli  muscles  and  the  ischium,  and  is  distributed  to  the  gemellus 
inferior,  the  quadratus  femoris,  and  the  capsule  of  the  hip-joint. 

The  Gluteal  nerve  (superior  gluteal)  is  a  branch  of  the  lumbo- 
sacral ;  it  passes  out  of  the  pelvis  with  the  gluteal  artery,  through  the 
great  sacro-ischiatic  foramen,  and  divides  into  a  superior  and  an  infe- 
rior branch.  The  superior  branch  follows  the  direction  of  the  superior 
curved  line  of  the  ilium,  accompanying  the  deep  superior  branch  of 
the  gluteal  artery,  and  sending  filaments  to  the  gluteus  medius  and 
minimus.  The  inferior  passes  obliquely  downwards  and  forwards 
between  the  gluteus  medius  and  minimus,  distributing  numerous  filar 
ments  to  both,  and  terminates  in  the  tensor  vaginae  femoris  muscle. 

The  Internal  pudic  nerve  arises  from  the  lower  part  of  the 
sacral  plexus,  passes  out  of  the  pelvis  through  the  great  sacro-ischiatic 
foramen  below  the  pyriformis  muscle,  and  takes  the  course  of  the 
internal  pudic  artery.  While  situated  beneath  the  obturator  fascia 
it  lies  below  that  vessel  and  divides  into  a  superior  and  an  inferior 
branch. 
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The  Superior  nerve  (donalis  penis)  ascends  upon  the  posterin: 
sarfiskce  of  the  ramos  of  the  ischium,  pierces  the  deep  perineal  &8Cta 
and  accompanies  the  arteria  dorsalis  penis  to  the  glans,  to  which  it  is 
distributed.  At  the  root  of  the  penis  this  nerve  gives  off  a  cutaneous 
branch  which  runs  along  the  side  of  the  organ,  gives  filaments  to  the 
corpus  cavemosum,  and  with  its  fellow  of  the  opposite  side  supplies 
the  integument  of  the  upper  two-thirds  of  the  penis  and  prepuce. 

The  Inferior  or  perineal  nerve  pursues  the  course  of  the  internal 
pudic  artery  in  the  perineum  and  sends  off  three  principal  branches, 
an  extemcd  perineal  branchy  which  ascends  upon  the  outer  side  of  the 
eras  penis,  and  supplies  the  scrotum ;  a  superfusial  perineal  hraneht 
which  accompanies  the  artery  of  that  name  and  distributes  filaments 
to  the  scrotum,  to  the  integument  of  the  under  part  of  the  penis  and 
to  the  prepuce  ;  and,  thirdly,  the  bulbo-urethral  branchy  which  sends 
twigs  to  the  sphincter  ani,  transversus  perinei,  and  accelerator  urinse, 
and  terminates  by  ramifying  in  the  corpus  spongiosum. 

In  the  female  the  internal  pudic  nerve  is  distributed  to  the  parts 
analogous  to  those  of  the  male.  The  superior  branch  supplies  the 
clitoris  ;  and  the  inferior  the  vulva  and  parts  in  the  perineum. 

The  Lesser  ischiatic  nerve  passes  out  of  the  pelvis  through  the 
great  sacro-ischiatic  foramen  below  the  pyriformis  muscle,  and  (Hvides 
into  muscular  and  cutaneous  branches.  The  muscular  branches,  infe- 
rior giutea!^  are  distributed  to  the  gluteus  maximus  ;  some  asoendmg 
in  the  substance  of  that  muscle  to  its  upper  border,  and  others  de- 
scending. The  cutaneous  branches  are,  several  ascending  filaments  to 
the  integument  over  the  gluteus  maxunus  (n.  cutanei  dunium  infierio- 
res),  perineal  cutaneous,  and  middle  posterior  cutaneous. 

The  Perineal  cutaneous  nerve  (pudendalis  longus  inferior),  carves 
around  the  tuberosity  of  the  ischium  and  ascends  in  a  direction 
parallel  to  the  ramus  of  the  ischium  and  os  pubis  to  the  scrotum, 
where  it  communicates  with  the  superficial  perineal  nerve,  and  divides 
into  an  internal  and  an  external  branch.  The  internal  branch  passes 
down  upon  the  inner  side  of  the  testis  to  the  scrotum  ;  ihe  external 
branch  to  its  outer  side,  and  both  terminate  in  the  integument  of 
the  under  border  of  the  penis. 

The  Middle  posterior  cutaneous  nerve  crosses  the  tuberosity  of  the 
ischium  and  pierces  the  deep  fascia  at  the  lower  border  of  the  gluteus 
maximus.  It  then  passes  downwards  along  the  middle  of  the  poste- 
rior aspect  of  the  thigh  and  of  the  poplite^  region,  and  is  distributed 
to  the  integument  as  fiar  as  the  middle  of  the  calf  of  the  leg.  la  its 
course  the  nerve  gives  off  several  cutaneous  branches  to  the  integument 
of  the  inner  and  outer  side  of  the  thigh,  and  in  the  popliteal  region  a 
communicating  branch  which  pierces  the  £ascia  of  the  leg  and  onites 
with  the  external  saphenous  nerve. 

The  Great  ischiatic  nerve  is  the  largest  nervous  cord  in  the 
body ;  it  is  formed  by  the  sacral  plexus,  or  rather  is  a  prolongation  of 
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the  plexus,  and  at  its  exit  from  the  gieat  sacro-ischiatic  foramen  be- 
neath the  pyriformis  muscle  measures  three  quarters  of  an  inch  in 
breadth.  It  descends  through  the  middle  of  the  space  between  the 
trochanter  major  and  tuberosity  of  the  ischium,  and  eJong  the  posterior 
part  of  the  thigh  to  about  its  lower  third,  where  it  divides  into  two 
large  terminal  branches,  popliteal  and  peroneaL  This  division  some- 
times takes  place  at  the  plexus,  and  the  two  nerves  descend  together 
aide  by  side ;  occasionally  they  are  separated  at  their  commencement 
by  a  part  or  the  whole  of  the  pyriformis  muscle.  The  nerve  in  its 
course  down  the  thigh  rests  upon  the  gemellus  superior,  tendon  of  the 
obturator  intemus,  gemellus  inferior,  quadratus  femoris,  and  adductor 
magnus  muscle,  and  is  covered  in  by  the  gluteus  maximus,  biceps, 
semitendinosus,  and  semimembranosus. 

The  Branches  of  the  great  ischiatic  nerve,  previously  to  its  division, 
are  muscular  and  articular.  The  muscular  branches  are  given  off  from 
the  upper  part  of  the  nerve  and  supply  both  heads  of  the  biceps,  the 
semi-tendinosus,  semi-membranosus,  and  adductor  magnus.  The  ar- 
ticular branch  descends  to  the  upper  part  of  the  external  condyle  of 
the  femur,  and  divides  into  filaments  which  are  distributed  to  the 
fibrous  capsule  and  to  the  synovial  membrane  of  the  knee-joint. 

The  Popliteal  nerve  passes  through  the  middle  of  the  popliteal 
space,  from  the  division  of  the  great  ischiatic  nerve  to  the  lower  border 
of  the  popliteus  muscle,  accompanies  the  artery  beneath  the  arch  of 
the  soleus,  and  becomes  the  posterior  tibial  nerve.  It  is  superficial  in 
the  whole  of  its  course,  and  lies  externally  to  the  vein  and  artery. 

The  Branches  of  the  popliteal  nerve  are  muscular  or  sural,  and  ar- 
ticular, and  a  cutaneous  branch  the  communicans  poplitei. 

The  Muscular  branches,  of  considerable  size,  and  four  or  five  in 
number,  are  distributed  to  the  two  heads  of  the  gastrocnemius,  to  the 
soleus,  plantaris,  and  popliteus. 

The  Articular  nerve  pierces  the  ligamentum  posticum  Wins^owii, 
and  supplies  the  interior  of  the  knee-joint.  It  usually  sends  a  twig 
to  the  popliteus  muscle. 

The  Cofnmunicans  poplitei  (communicans  tibialis)  is  a  large  nerve 
which  arises  fix>m  the  popliteal  at  about  the  middle  of  its  course,  and 
descends  between  the  two  heads  of  the  gastrocnemius,  and  along  the 
groove  formed  by  the  two  bellies  of  that  muscle ;  at  a  variable  distance 
below  the  articulation  of  the  knee  it  receives  a  large  branch,  the  com- 
municans peronei,  from  the  peroneal  nerve,  and  the  two  together  con- 
stitute the  external  saphenous  nerve. 

The  JExtemal  saphenous  nerve  pierces  the  deep  fascia  below  the 
fleshy  part  of  the  gastrocnemius  muscle,  and  continues  its  course 
down  the  leg,  lying  along  the  outer  border  of  the  tendo  Achillis  and 
by  the  side  of  the  external  saphenous  vein  which  it  accompanies  to 
the  foot.  At  the  lower  part  of  the  leg  it  winds  around  the  outer 
malleolus,  and  is  distributed  to  the  outer  side  of  the  foot  and  little 
toe,   communicating   with   the    external  peroneal   cutaneous   nerve. 
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and  aending  nnmerous  filaments  to  the  integument  of  the  heel  and 
sole  of  the  foot 

The  POSTERIOR  TIBIAL  NERVE  is  Continued  along  the  posterior 
aspect  of  the  leg  from  the  lower  border  of  the  popliteus  muscle  to  the 
posterior  part  of  the  inner  ankle,  where  it  divides  into  the  internal 
and  external  plantar  nerve.  In  the  upper  part  of  its  course  it  lies 
to  the  outer  side  of  the  posterior  tibial  artery;  it  then  becomes 
placed  superficially  to  that  vessel,  and  at  the  ankle  is  again  situated 
to  its  outer  side ;  in  the  lower  third  of  the  leg  it  lies  parallel  with  the 
inner  border  of  the  tendo  Achillis. 

The  Braw^  of  the  posterior  tibial  nerve  are  three  or  four  muacular 
twigs  to  the  deep  muscles  of  the  posterior  aspect  of  the  leg,  the 
branch  to  the  fiexor  longns  pollicis  accompanies  the  fibular  artery ; 
one  or  two  filaments  which  entwine  around  the  artery  and  then  ter- 
minate in  the  int^^ument;*  and  two  or  three  jkantar  cuianeous 
branches  which  pass  downwards  upon  the  inner  side  of  the  os  calds 
and  are  distributed  to  the  integument  of  the  heel. 

The  Internal  plantar  nerve,  larger  than  the  external,  crosses 
the  posterior  tibial  vessels  to  enter  the  sole  of  the  foot,  where  it  lies 
in  the  interspace  between  the  abductor  pollicis  and  flexor  brevis  digi- 
torum ;  it  then  enters  the  sheath  of  the  latter  muscle,  and  divides  op- 
posite the  bases  of  the  metatarsal  bones  into  three  digital  branches ; 
ona  to  supply  the  adjoining  sides  of  the  great  and  second  toe ;  the  se- 
cond the  adjoining  sides  of  the  second  and  third  toe ;  and  the  third 
the  corresponding  sides  of  the  third  and  fourth  toes.  This  distribution 
is  precisely  similar  to  that  of  the  digital  branches  of  the  median 
nerve. 

In  its  course  the  internal  plantar  nerve  gives  off  ctUane€na  branekes 
to  the  integument  of  the  inner  side  and  sole  of  the  foot ;  muscular 
branches  to  the  musdes  forming  the  inner  and  middle  group  of  the 
sole ;  a  digital  branch  to  the  inner  border  of  the  great  toe ;  and  orti- 
cidar  branches  to  the  articulations  of  the  tarsal  and  metatarsal  bone& 

The  External  plantar  nerve,  the  smaller  of  the  two,  follows 
the  course  of  the  external  plantar  artery  to  the  outer  border  of  the 
musculus  accessorius,  beneath  which  it  sends  several  large  muscular 
branches  to  supply  the  adductor  poUicis  and  the  articulations  of  the 
tarsal  and  metatarsal  bones.  It  then  gives  branches  to  the  integu- 
ment of  the  outer  border  and  sole  of  the  foot,  and  sends  fi)rward  two 
digital  branches  to  supply  the  little  toe  and  one  half  the  next. 


*  It  is  extremely  interesting  in  a  physiological  point  of  view,  to  obaove  the 
mode  of  distribution  of  these  filaments.  I  have  traced  them  in  relation  with 
several,  and  I  have  no  doubt  that  they  exist  in  connection  with  all  the  superfi- 
cial arteries.  They  seem  to  be  the  direct  monitors  to  the  artery  of  the  preaenor 
or  approach  of  danger. 
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The  Peroneal  nerve  is  one  half  smaller  than  the  popliteal ;  it 
passes  downwards  by  the  side  of  the  tendon  of  the  biceps,  crossing  the 
inner  head  of  the  gastrocnemius  and  the  origin  of  the  soleus,  to  the 
neck  of  the  fibula,  where  it  pierces  the  origin  of  the  peroneus  longus 
muscle,  and  divides  into  two  branches,  the  anterior  tibial  and  mus- 
culo-cutaneous. 

The  Branches  of  the  peroneal  nerve  previously  to  its  division  are, 
the  communicans  peronei,  cutaneous,  articular  and  muscular.  The 
oommunicans  peronei^  much  smaller  than  the  communicans  poplitei, 
crosses  the  external  head  of  the  gastrocnemius  to  the  middle  of  the  leg. 
It  there  sends  a  laige  branch  to  join  the  communicans  poplitei  and  con- 
stitute the  external  saphenous  nerve,  and  descends  very  much  reduced 
in  size  with  the  external  saphenous  vein  to  the  side  of  the  external 
ankle,  to  which  and  to  the  integument  of  the  heel  it  distributes  fila- 
ments. The  cutan&na  branch  passes  down  the  outer  side  of  the  leg, 
supplying  the  integument.  The  articular  is  a  small  branch  distributed 
to  the  knee-joint.  The  muscular  branches  are  twigs  to  the  short  head 
of  the  biceps,  peroneus  longus  and  tibialis  anticus. 

The  Anterior  tibial  nerve  commences  at  the  bifurcation  of  the 
peroneal,  upon  the  head  of  the  fibula,  and  passes  beneath  the  upper 
part  of  the  extensor  longus  digitorum,  to  reach  the  outer  side  of  the 
anterior  tibial  artery,  just  as  that  vessel  has  emerged  through  the 
opening  in  the  interosseous  membrane.  It  descends  the  anterior 
aspect  of  the  leg  with  the  artery ;  lying  at  first  to  its  outer  side,  and 
then  in  front  of  it,  and  near  the  ankle  becomes  again  placed  to  its 
outer  side.  Reaching  the  ankle  it  passes  beneath  the  annular  ligar 
ment;  accompanies  the  dorsalis  pedis  artery,  supplies  the  adjoining 
sides  of  the  great  and  second  toes,  and  communicates  with  the  internal 
peroneal  cutaneous  nerve. 

The  Branches  given  off  by  the  anterior  tibial  nerve  are,  mu^ndar  to 
the  muscles  in  its  course,  and  on  the  foot  a  tarsal  branch  which  passes 
beneath  the  extensor  br^vis  digitorum,  and  distributes  filaments  to 
the  interossei  muscles  and  to  the  articulations  of  the  tarsus  and 
metatarsus. 

The  MuscuLO-cuTANEOUS  nerve  passes  downwards  in  the  direction 
of  the  fibula,  in  the  substance  of  the  peroneus  longus ;  it  then  passes 
forwards  to  get  between  the  peroneus  longus  and  brevis,  and  at  the 
lower  third  of  the  leg  pierces  the  deep  &scia,  and  divides  into  two 
peroneal  cutaneous  branches.  In  its  course  it  gives  off  several  branches 
to  the  peronei  muscles. 

The  Peroneal  cutaneous  nerves  pass  in  front  of  the  ankle-joint,  and 
are  distributed  to  the  integument  of  the  foot  and  toes ;  the  external 
supplying  three  toes  and  a  half,  and  the  internal  one  and  a  half. 
Xboy  communicate  with  the  saphenous  and  anterior  tibial  nerves.  The 
eictemal  saphenous  nerve  frequently  supplies  the  fifth  toe  and  the  ad- 
joining side  of  the  fourth. 
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Thb  J^^paihetic  ^stem  consists  of  a  series  of  ganglia,  extending 
along  each  side  of  the  yertebral  column  from  the  head  to  the  coccyx, 
communicating  with  all  the  other  nerves  of  the  body,  and  distributing 
branches  to  all  the  internal  organs  and  Tisoeia. 

It  communicates  with  the  other  nerves  immediately  at  their  exit 
from  the  cranium  and  vertebral  canaL  The  fourth  and  sixth  nerves, 
however,  form  an  exception  to  this  rule ;  for  with  these  it  unites  in  the 
cavernous  sinus ;  and  with  the  olfactory,  optic,  and  auditory,  at  their 
ultimate  expansions. 

The  branches  of  distribution  accompany  the  arteries  which  supply 
the  different  organs,  and  form  communications  around  them,  whidi 
are  called  pleamses,  and  take  the  name  of  the  artery  with  which  they 
are  associated:  thus  we  have  the  mesenteric  plexus,  hepatic  plexus, 
splenic  plexus,  &c*  All  the  tnterticd  organs  of  the  head,  neck,  and 
trunk  are  supplied  with  branches  from  Uie  sympathetic,  and  some  of 
them  exclusively ;  hence  it  is  considered  a  nerve  of  organic  life. 

It  is  called  the  ganglionic  nerve  irom  the  circumstance  of  bdng 
formed  by  a  number  of  ganglia ;  and  from  the  constant  disposition 
which  it  evinces  in  its  distribution,  to  communicate  and  form,  small 
knots  or  ganglia. 

There  are  five  sympathetic  ganglia  in  the  head  ;  viz.,  the  ganglion  of 
Ribes ;  the  ciliary  or  lenticular ;  the  spheno-palatine,  or  MeckePs ;  the 
otic,  or  Arnold ^s ;  and  the  submaxillary:  three  in  the  neck ;  superior, 
middle,  and  inferior:  twelve  in  the  dorsal  region ;  four  in  the  lumbar 
region ;  and  four  or  five  in  the  sacral  region. 

Each  ganglion  may  be  considered  as  a  distind  centre  giving  off 
branches  in  four  different  directions,  viz.,  superior  or  ascending  to 
communicate  with  the  ganglion  above ;  inferior  or  descending,  to  com- 
municate with  the  ganglion  below ;  external  to  communicate  with  the 
spinal  nerves ;  and  internal^  to  communicate  with  the  sympathetic 
filaments  of  the  opposite  side,  and  to  be  distributed  to  the  viscera. 


CRANIAL   GANGLIA. 

(Janglion  of  Ribes, 
Ciliary,  or  lenticular  ganglion, 
Spheno-palatine,  or  MeckePs  ganglion. 
Otic,  or  Arnold's  ganglion. 
Submaxillary  ganglion. 

The  Ganglion  of  Ribes  is  a  small  ganglion  situated  upon  tbe 
anterior  communicating  artery,  and  formed  by  the  union  of  the  symiMi- 
thetic  filaments,  which  accompany  the  ramifications  of  the  two  anterior 
cerebral  arteries.  These  filaments  are  derived  firom  the  carotid  plexuB, 
at  each  side ;  and  through  their  intervention,  the  ganglion  of  Ribes  is 
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broiiglit  into  connection  with  the  carotid  plexus,  and  with  the  other 
ganglia  of  the  sympathetic.  This  ganglion,  though  of  very  small  size, 
is  interesting,  as  being  the  superior  point  of  union  between  the  sympa- 
thetic chains  of  opposite  sides  of  the  body. 

The  Ciliary  ganglion  (leniicidar)  is  a  small  quadrangular  and 


Fig,  161.* 


.^AUCLlt-rC 


*  The  cranial  ganglia  of  the  sympathetic  nerve.  1 .  The  ganglion  of  Ribes. 
2.  The  filament  by  which  it  communicates  with  the  carotid  plexus  (3).  4.  The 
ciliary  or  lenticular  ganglion,  giving  off  ciliary  branches  for  the  supply  of  the 

Slobe  of  the  eye.  5.  Part  of  the  inferior  division  of  the  third  nerve,  receiving  a 
tiort  thick  branch  (the  short  root)  from  the  ganglion.  6 .  Part  of  the  nasal 
nerve,  receiving  a  longer  branch  (the  long  root)  from  the  ganglion.  7'  A  slen- 
der filament  (the  sympathetic  root)  sent  directly  backwards  £rom  the  ganglion 
to  the  carotid  plexus .  8.  Part  of  the  sixth  nerve  in  the  cavernous  sinus,  receiv- 
ing two  branches  from  the  carotid  plexus.  9.  Meckel's  ganglion  (spheno-pala- 
tine).  10.  Its  ascending  branches,  communicating  with  the  superior  maxillary 
nerve.  II.  Its  descending  or  palatine  branches.  12.  Its  internal  branches, 
spheno- palatine  or  nasal.  13.  The  naso-palatine  branch,  one  of  the  nasal 
branches.  *  The  naso-palatine  ganglion.  14.  The  posterior  branch  of  the 
ganglion,  the  Vidian  nerve.  15.  Its  carotid  branch  (n.  petrosus  profundus) 
communicating  with  the  carotid  plexus.  16.  Its  petrosal  branch  (n.  petrosus 
Buperfidalis  nunor),  joining  the  intumescentia  gangliformis  of  the  facial  nerve. 
17.  The  facial  nerve.  18.  The  chorda  tympani  nerve,  which  descends  to  join 
the  gustatory  nerve.  19>  The  gustatory  nerve.  20.  The  submaxillary  gan- 
glion, receiving  the  chorda  tympani,  and  other  filaments  from  the  gustatory. 
21.  The  superior  cervical  ganglion  of  the  sympathetic. 

2  I 


482  8PHBN0-PALATINB  OANOUON. 

flattened  ganglion  aituated  within  the  orHt,  between  the  optic  nerve 
and  the  external  rectos  muscle ;  it  is  in  close  contact  with  the  optic 
nerre,  and  is  snrroanded  by  adipose  tissue,  which  renders  its  dissection 
somewhat  difficult. 

Its  branches  qf  dtstribuiion  are  the  cUiary^  which  arise  from  its  an- 
terior angles  by  two  groaps :  the  upper  group,  consisting  of  about  four 
filaments ;  and  the  lower,  of  fiye  or  six.  They  accompany  the  ciliary 
arteries  in  a  waving  course,  and  divide  into  a  number  of  filaments 
which  pierce  the  sclerotic  around  the  optic  nerve,  and  supply  the  tu- 
nics of  the  eye-balL  A  small  filament  is  said  by  Tiedemann,  to  ac- 
company the  arteria  centraUs  retinae  into  the  centre  of  the  globe  of  the 
eye. 

Its  hrancihes  of  commumoation  are  three,  one,  the  long  root,  which 
proceeds  firom  the  posterior  superior  angle  to  the  nascU  branch  of  the 
ophthalmic  nerve ;  a  short  thick  branch,  the  short  root,  from  the  poste- 
rior inferior  angle  to  the  inferior  division  of  the  third  nerve ;  and  a 
slender  filament,  the  sympathetic  root,  which  passes  backwards  to  the 
cavernous  sinus,  and  communicates  with  the  carotid  plexus.  Occa- 
sionally the  ciliary  ganglion  receives  also  a  filament  of  communication 
(middle  root)  from  the  spheno-palatine  ganglion;  and  it  sometimes 
sends  a  twig  to  the  abducens  nerve. 

The  Spheno-palatinb  ganglion  (Mockers)  the  laigest  of  the 
cranial  ganglia  of  the  sjrmpathetic,  is  very  variable  in  its  (timensions. 
It  is  situated  in  the  spheno-maxillary  fossa. 

Its  branches  are  divisible  into  four  groups ;  ascending,  descending, 
internal,  and  posterior. 

The  Iminches  of  distnbuHon  are  the  internal  and  the  descending. 
The  internal  branches  are  the  nasal  and  the  naso-palatine.  The  nasal  or 
spheno-palatine  nerves,  four  or  five  in  number,  enter  the  nasal  fossa 
through  the  spheno-palatine  foramen,  and  are  distributed  to  the  mucous 
membrane  of  the  superior  meatus,  and  superior  and  middle  spongy 
bones.  Bendes  these,  several  branches  issue  through  small  openings 
in  the  palate  and  sphenoid  bone  and  supply  the  mucous  memlnane  of 
the  upper  part  of  the  pharynx  and  the  Eustachian  tube. 

The  naso-palatine  nerve  (Scarpa)  enters  the  nasal  fossa  with  the  nasal 
nerves,  and  crosses  the  roof  of  the  nares  to  reach  the  septum,  to  which 
it  gives  several  filaments.  It  then  curves  downwards  and  forwards  to 
the  naso-palatine  canal,  and  enters  the  anterior  palatine  canal,  where  it 
joins  with  its  fellow  of  the  opposite  side  and  receives  filaments  from 
the  anterior  dental  and  palatine  nerves.  By  this  junction  an  enlarge- 
ment is  formed,  the  naso-palatine  ganglion  (Cloquet^s),  which  distoi- 
butes  filaments  to  the  mucous  membrane  of  the  palate,  immediately 
behind  the  incisor  teeth. 

The  descending  branches  are  the  three  palatine  nerves,  anterior, 
middle,  and  posterior. 

The  anterior  palatine  nerve,  the  largest  of  the  three,  descends  from 
the  ganglion  through  the  posterior  palatine  canal,  and  emeiges  at  the 
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posterior  palatine  foramen.  It  then  passes  forwuds  in  the  substance 
of  the  hard  palate  to  which  it  is  distributed,  and  communicates  with 
the  naso-palatine  ganglion  and  with  its  branches.  While  in  the  pos- 
terior palatine  canal  this  nerve  gives  off  several  branches  which  enter 
the  nose  through  openings  in  the  palate  bone,  and  are  distributed  to 
the  middle  and  inferior  meatus,  the  inferior  spongy  bone,  and  the 
antrum. 

The  middlB  palaHne  nerve  descends  through  the  saijde  canal  to  the 
posterior  palatine  foramen,  and  distributes  branches  to  the  tonsil,  soft 
palate,  and  uvula. 

The  posterior  paUttine  nerve,  the  smallest  of  the  three,  quits  the 
other  nerves  to  enter  a  distinct  canal,  from  which  it  emerges  by  a  se- 
parate opening  behind  the  posterior  palatine  foramen.  It  is  distributed 
to  the  hard  palate  and  gums  near  the  point  of  its  emergence,  and  to 
the  tonsil  and  soft  palate. 

The  branches  of  communioaUon  are  the  ascending  and  the  posterior. 
The  ascending  branches  are,  one  or  two  to  join  the  superior  maxillary 
nerve ;  one  to  the  abducens  nerve ;  one  to  the  cilituy  ganglion  con- 
stituting its  middle  root ;  and  occasionally  two  filaments  to  the  optic 
nerve  within  the  orbit  The  posterior  branch  is  the  Vidian  or  ptery- 
goid nerve. 

The  Vidian*  nerve  passes  directly  backwards  from  the  spheno- 
palatine ganglion,  through  the  pterygoid  or  Vidian  canal,  to  the  fora- 
men lacerum  basis  cranii,  where  it  divides  into  two  branches,  the 
carotid  and  petrosal.  The  carotid  branch  (n.  petrosus  profundus) 
crosses  the  foramen  lacerum,  surrounded  by  the  ligamentous  substance 
which  closes  that  opening  and  enters  the  carotid  canal  by  several 
filaments  to  join  the  carotid  plexus.  The  petrosal  branch  (n.  petrosus 
superficialis  major)  enters  the  cranium  through  the  foramen  lacerum 
basis  cranii,  piercing  the  ligamentous  substance  of  the  latter,  and 
passes  backwards  beneath  the  Casserian  ganglion  and  dura  mater, 
embedded  in  a  groove  upon  the  anterior  surface  of  the  petrous  bone, 
to  the  hiatus  Fallopii.  In  the  hiatus  Fallopii  the  petrosal  branch  of 
'  the  Vidian  receives  a  twig  from  Jacobson^s  nerve  and  terminates  in 
the  intumescentia  ganglifonnis  of  the  fsicial  nerve* 

While  in  the  pterygoid  canal  the  Vidian  nerve  sends  off  a  minute 
branch  which  passes  through  an  opening  in  the  sphenoid  bone  and 
joins  the  otic  ganglion. 

The  Otic  ganglion  (Amold*s)f  is  a  small  oval-shaped  and  flat- 
tened ganglion,  resting  against  the  inner  sur&ce  of  the  inferior 
maxillary  nerve,  immed^tely  below  the  foramen  ovale  ;  it  is  in  rela- 
tion extemaUy  with  the  trunk  of  the  inferior  maxillary  nerve,  just  at 

*  Guido  Guidi,  latinised  into  Vldus  Vidius,  was  professor  of  anatomy  and 
medidne  in  the  College  of  France  in  1542.  His  work  is  posthumous,  and  was 
published  in  1611. 

t  Frederick  Arnold,  *'  Diisertatio  Inauguralis  de  Parte  Cephalica  Nervi 
Sympathetici."    Heidelberg,  1826}  and  "  Ueber  den  Ohrknoten,"  1828. 
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the  point  of  union  of  the  motor  root ;  iniemaUy  it  rests  against  the 
cartilage  of  the  Eustachian  tube  and  tensor  palati  muscle  ;  and  posle*- 
riorly  it  is  in  contact  with  the  artena  meningea  media.  It  is  closely 
adherent  to  the  internal  pterygoid  nerre,  and  appears  like  a  swelling 
upon  that  branch. 

The  branches  of  the  otic  ganglion  are  seven  in  number ;  two  of 
distribution,  and  five  of  communication. 

The  branches  of  distrOnUion  are,  a  small  filament  to  the  tensor 
tympani  muscle,  and  one  to  the  tensor  palati  muscle  ;  the  latter  is 
usually  derived  firom  the  internal  pterygoid  nerve,  at  the  point  where 
that  nerve  is  enclosed  by  the  ganglion. 

The  branches  of  communication  are,  two  or  three  filaments  to  the 
outer  portion  of  the  inferior  maxillary  nerve  ;  one  or  two  filaments  to 
the  auricular  nerve ;  a  filament  to  the  chorda  tympani  ;  filaments  to 
the  arteria  meningea  media  to  communicate  wilb  the  nervtmoUes  ;  a 
filament  which  enters  the  cranium  through  the  foramen  spinosum 
with  the  arteria  meningea  media  and  accompanies  the  nervus  petrosoa 
Buperficialis  minor  to  the  hiatus  Fallopii,  where  it  joins  the  intmne- 
scentia  gangliformis  of  the  fiacial  nerve  ;  a  filament  which  enters  the 
cranium  through  a  small  canal  behind  the  foramen  rotundum  to  join 
the  Casserian  ganglion  ;  a  filament  which  enters  a  small  canal  near  the 
foramen  ovale  to  communicate  with  the  Vidian  nerve ;  and  the 
nervus  petrosus  superficialis  minor.  The  latter  nerve  ascends  firom  the 
ganglion  to  a  small  canal  situated  between  the  foramen  ovale  and 
foramen  spinosum,  and  passes  backwards  on  the  petrous  bone  to  the 
hiatus  Fallopii,  where  it  divides  into  two  filaments.  One  of  these 
filaments  enters  the  hiatus  and  joins  the  intumescentia  ganglifoimis 
of  the  facial ;  the  other  passes  to  a  minute  foramen  nearer  the  base  of 
the  petrous  bone  and  enters  the  tympanum,  where  it  communicates 
with  a  branch  of  Jacobson^s  nerve. 

The  Submaxillary  ganglion  is  a  small  round  or  triangular 
ganglion,  situated  upon  the  submaxillary  gland,  in  close  relation  with 
the  gustatory  nerve  and  near  the  posterior  border  of  the  mylo-hyoi- 
deus  muscle. 

Its  branches  of  distribtdion^  six  or  eight  in  number,  divide  into  many 
filaments,  which  supply  the  substance  of  the  submaxillary  gland  and 
Wharton's  duct. 

Its  branches  of  communiccUion  are,  two  or  three  from  and  to  the 
gustatory  nerve  ;  one  from  the  chorda  tympani ;  and  one  or  two  fila- 
ments which  pass  to  the  feudal  artery  and  communicate  with  the 
nervi  molles  from  the  cervical  portion  of  the  sympathetic 

Carotid  plexus. — The  ascending  branch  of  the  superior  cervical 
ganglion  enters  the  carotid  canal  with  the  internal  carotid  artery,  and 
divides  into  two  branches,  which  form  several  loops  of  communication 
with  each  other  around  the  artery.  These  branches,  together  with 
those  derived  from  the  petrosal  branch  of  the  Vidian,  constitute  the 


C^RVlCAJu   GANGLIA.  485 

tarotid  fAexus.  They  also  form  frequently  a  small  gangliform  swielling 
upon  the  mider  part  of  the  artery,  which  is  called  the  carotid  gan^^ion. 
The  latter,  however,  is  not  constant.  The  continuation  of  the  carotid 
plexus  onwards  with  the  artery  by  the  side  of  the  sella  turcica, 
is  called  the  cavernous  pleanta* 

The  carotid  plexus  is  the  centre  of  communication  between  all  the 
cranial  ganglia  ;  and  being  derived  from  the  superior  cervical  ganglion, 
between  the  cranial  ganglia  and  those  of  the  trunk,  it  idso  com- 
municates with  the  greater  part  of  the  cerebral  nerves,  and  distributes 
filaments  with  each  of  the  branches  of  the  internal  carotid,  which 
accompany*  those  branches  in  all  their  ramifications. 

Thus,  the  Gangiion  qfR£bes  is  formed  by  the  union  of  the  filaments 
-which  accompany  the  anterior  cerebral  arteries,  and  which  meet  on 
the  anterior  communicating  artery.  The  <nlia,ry  ganglicn  communi- 
cates with  the  plexus  by  means  of  the  long  branch  which  is  sent  back 
to  join  it  in  the  cavernous  sinus.  The  spheno-pakUine^  and  with  it 
the  naso-palatme  ganglion,  joins  the  plexus  by  means  of  the  carotid 
branch  of  the  Vidian.  The  stibmamUary  ganglion  is  brought  into 
connection  with  it  by  means  of  the  otic  ganglion,  and  the  otic  ganglion 
by  means  of  the  tympanic  nerve  and  the  Vidian. 

It  communicates  with  the  third  nerve  in  the  cavernous  sinus,  and 
through  the  ciliary  ganglion  ;  frequently  with  the  fourth  in  the 
formation  of  the  nerve  of  the  tentorium  ;  with  the  Casserian  ganglion ; 
with  the  opkthalmie  division  of  the  fifth  in  the  cavernous  sinus,  and  by 
means  of  the  ciliary  ganglion  ;  with  the  superior  maxillary,  through 
the  ^heno-palatine  ganglion  ;  and  with  the  inferior  maxillary,  through 
the  otic  ganglion.  It  sends  two  branches  directly  to  the  sixth  nerve, 
which  unite*  with  it  as  it  crosses  the  cavernous  sinus  ;  it  communi- 
cates with  the  &cial  and  auditory  nerves,  through  the  medium  of  the 
petrosal  branch  of  the  Vidian  ;  and  with  the  glosso-pharyngeal  by 
means  of  two  filaments  to  the  tympanic  nerve. 


CERVICAL  GANGLIA. 

The  Superior  cervical  ganglion  is  long  and  fusiform,  of  a  greyish 
colour,  smooth,  and  of  considerable  thickness,  extending  from  within 
an  inch  of  the  carotid  foramen  in  the  petrous  bone  to  opposite  the 
lower  border  of  the  third  cervical  vertebra.  It  is  in  relation  in  front 
with  the  sheath  of  the  internal  carotid  artery  and  internal  jugular 
vein  ;  and  behind  with  the  rectus  anticus  major  muscle. 

Its  hranckes,  like  those  of  all  the  sympathetic  ganglia  in  the  trunk, 
are  divisible  into  superior,  inferior,  eaiemaly  and  internal;  to  which 
may  be  added,  as  proper  to  this  ganglion,  anterior. 

The  superior  (carotid  nerve)  is  a  single  branch  which  ascends  by 

*  Panizza,  in  his  "  Experimental  Researches  on  the  Nerres,"  denies  this 
communication,  and  states  very  vaguely  that  "  they  are  merely  lost  and  en- 
twined around  it*" — Edinburgh  Medical  and  Surgical  Jcumaly  January  1836. 
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the  side  of  the  intema]  carotid,  and  diyides  into  two  bnnclieB ;  one 
lying  to  the  outer  side,  the  other  to  the  inner  side  of  that  vesseL 
The  two  branches  enter  the  carotid  canal,  and  by  their  communica- 
tions with  each  other  and  with  the  petrosal  branch  of  the  Vidian^ 
constitute  the  caroHd  plexus. 

The  ittfmior  or  descending  branch,  sometimes  two,  is  the  cord  of 
commonication  with  the  middle  cervi<»l  ganglion. 

The  eidemal  brancheB  are  numerous,  and  may  be  divided  into  two 
sets:  those  which  communicate  with  the  glosso-pharyngeal,  pneu- 
mogadtric,  and  hypoglossal  nerves ;  and  those  which  communicate  with 
the  three  first  cerviotl  nerves. 

The  mienuU  branches  are  three  in  number :  pharynffeal,  to  assist  in 
forming  the  pharyngeal  plexus  ;  latyngetU^  to  join  the  superior  laryn> 
geal  nerve  and  its  Ixrandhes  ;  and  the  superior  cardiac  nerve^  or  nervus 
superficialis  cordis. 

The  anterior  branches  accompany  the  carotid  artery  with  its  branches^ 
around  which  they  form  intricate  plexuses,  and  here  and  there  small 
ganglia ;  they  are  called,  from  the  softness  of  their  texture,  nervi 
moUeSf  and  firom  their  reddish  hue,  nervi  subruJL 

The  Middle  cervical  ga/n^ion  (thyroid  ganglion)  is  of  small  size, 
and  sometimes  altogether  wanting.  It*  is  situated  opposite  the  fifth 
cervical  vertebra,  and  rests  upon  the  inferior  th3rroid  artery.  This 
relation  is  so  constant,  as  to  have  induced  Haller  to  name  it  the 
"  thjrroid  ganglion." 

Its  superior  branchy  or  branches,  ascend  to  communicate  with  the 
superior  cervical  ganglion. 

Its  inferior  branches  descend  to  join  the  inferior  cervical  ganglion  ; 
one  of  these  frequently  passes  in  front  of  the  subclavian  artery,  the 
other  behind  it. ' 

Its  external  branches  communicate  with  the-  third,  fourth,  and  fifth 
cervical  nerves. 

Its  internal  branches  are,  filaments  which  accompany  the  inferior 
thyroid  artery,  the  inferior  thyroid  plexus-;  and  the  middle  cardiac 
nerve,  nervus  cardiacus  magnus. 

The  Inferior  cervical  gangUon  (vertebral  ganglion)  is  much  laiger 
than  the  preceding,  and  is  constant  in  its  existence.  It  is  of  a  semi- 
lunar form,  and'  is  situated  upon  the  base  of  the  transverse  process  of 
the  seventh  cervical  vertebra,  immediately  behind  the  vertebral  artery: 
hence  its  title  to  the  designation  ^  vertebral  ganglion,''^ 

Its  superior  branch  communicate  with  the  middle  cervical  gan- 
glion. 

The  inferior  brawls  pass  some  before  and  some  behind  the  sub- 
clavian artery,  to  join  the  first  thoracic  ganglion. 

The  esetemal  branches  consist  of  two  sets  ;  one  which  communicates 
with  the  sixth,  seventh,  and  eighth  cervical  and  first  dorsal  nerve  ; 
and  one  which  accompanies  the  vertebral  artery  along  the  vertebral 


CARDIAC  NBRVBS.  487 

canal,  fbnning  the  verUbrcU  pUxus.  Thu  plexus  sends  filaments  to  all 
the  branches  given  off  by  the  artery,  and  communicates  in  the  cranium 
with  the  filaments  of  the  carotid  plexus  accompanying  the  branches  of 
the  internal  carotid  artery. 

The  mtemal  branch  is  the  inferior  cardiae  nerve^  nerruB  cardiacus 
minor. 

Cardiac  nbrvbs.* — The  superior  cardiac  nerve  (nervue  super' 
ficialis  cordis)  arises  from  the  lower  part  of  the  superior  cervical 
ganglion ;  it  then  descends  the  neck  behind  the  common  carotid  'artery 
and  parallel  with  the  trachea,  crosses  the  inferior  thyroid  artery,  and 
running  by  the  side  of  the  recurrent  laryngeal  nerve  for  a  short  dis- 
tance, passes  behind  the  arteria  innominata  to  the  concavity  of  the 
arch  of  the  aorta,  where  it  joins  the  cardiac  gangiion. 

In  its  course  it  receives  branches  from  the  pneumogastric  nerve,  and 
sends  filaments  to  the  thyroid  gland  and  trachea. 

The  Middle  cardiac  nerve  (nervus  cardiacus  moffnus)  proceeds 
firom  the  middle  cardiac  ganglion,  or,  in  its  absence,  from  the  cord  of 
communication  between  the  superior  and  inferior.  It  is  the  largest 
of  the  three  nerves,  and  lies  nearly  parallel  with  the  recurrent  laiyn- 
geal.  At  the  root  of  the  necl(  it  divides  into  several  branches,  which 
pass  some  before  and  some  behind  the  subclavian  artery;  it  com* 
municates  with  the  superior  and  inferior  cardiac,  and  with  the  pneu- 
mogastric and  recurrent  nerves,  and  descends  to  the  bifurcation  of  the 
trachea,  to  the  great  cardiac  plexus. 

The  Inferior  cardiac  nerve  {nerous  cardiacus  minor)  arises  from 
the  inferior  cervical  ganglion,  communicates  freely  with  the  recurrent 
larjrngeal  and  middle  cardiac  nerves,  and  descends  to  the  front  of  the 
bifrircation  trachea,  to  join  the  great  cardiac  plexus. 

The  Cardiac  gangUon  is  a  ganglionic  enlargement  of  variable  size, 
situated  beneath  the  arch  of  the  aorta,  to  the  right  side  of  the  liga- 
ment of  the  ductus  arteriosus.  It  receives  the  superior  cardiac  nerves 
of  opposite  sides  of  the  neck  and  a  branch  from  the  pneumogastric, 
and  gives  off  numerous  branches  to  the  cardiac  plexuses. 

The  Great  cardiac  plexus  is  situated  upon  the  bifurcation  of  the 
trachea,  above  the  right  pulmonary  artery,  and  behind  the  arch  of  the 
aorta.  It  is  formed  by  the  convergence  of  the  middle  and  inferior 
cardiac  nerves,  and  by  branches  from  the  pneumogastric  and  desoen- 
dens  noni  nerve,  and  first  thoracic  ganglion. 

The  Anterior  cardiac  plexus  is  situated  in  front  of  the  ascending 
aorta,  near  its  origin.  It  is  formed  by  the  communications  of  filaments 
that  proceed  from  three  different  sources,  namely,  from  the  superior 
cardiac  nerves,  crossing  the  arch  of  the  aorta ;  from  the  cardiac  ganglion 
beneath  the  arch ;  and  from  the  great  cardiac  plexus,  passing  between 
the  ascending  aorta  and  the  right  auricle.  The  anterior  carduc  plexus 

*  There  is  no  constancy  with  regard  to  the  oriorin  and  course  of  these  nerves ; 
therefore  the  student  must  not  be  disappointed  in  finding  the  description  m 
discord  with  his  dissecdon.. 
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supplies  the  anterior  aspect  of  the  heart,  distributing  numerous  fi]a« 
ments  with  the  left  coronary  artery,  which  form  the  anterior  coronary 
plexus. 

The  Posterior  cardiac  pLexus  is  formed  by  numerous  branches  &om 
the  great  cardiac  plexus,  and  is  situated  upon  the  posterior  part  of  the 
ascending  aorta,  near  its  origin.  It  divides  into  two  sets  of  branches: 
one  set  accompanying  the  right  coronary  artery  in  the  auriculo-yentri- 
cular  sulcus ;  the  other  set  joining  the  artery  on  the  posterior  aspect 
of  the  heart.  They  both  together  constitute  the  posterior  coronary 
plexus. 

The  great  cardiac  plexus  likewise  gives  branches  to  the  auricles  of 
the  heart,  and  others  to  assist  in  forming  the  anterior  and  posterior 
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The  Jlioracic  ffangUa  are  twelve  in  number  on  each  side.  They 
are  flattened  and  triangular,  or  irregular  in  form,  and  present  the 
peculiar  grey  colour  and  pearly  lustre  of  the  other  sympathetic 
ganglia ;  they  rest  upon  the  heads  of  the  ribs,  and  are  covered  in  by 
the  pleura  costalis.  The  two  first  ganglia  and  the  last  are  usually  the 
largest. 

Their  branches  are  superior,  inferior,  external,  and  internal. 

The  superior  and  inferior  are  prolongations  of  the  substance  of  the 
ganglia  rather  than  branches;  the  former  to  communicate  with  the 
ganglion  above,  the  latter  with  that  below. 

The  external  bramches^  two  or  three  in  number,  communicate  with 
both  roots  of  each  of  the  spinal  nerves. 

The  interned  branches  of  the  five  upper  ganglia  are  pulmonary  to  join 
the  pulmonary  plexuses ;  oesophageal  to  the  oesophageal  plexus  and  aortic 
to  the  thoracic  aorta  and  its  branches ;  the  first  thoracic  ganglion  more- 
over sends  branches  to  the  cardiac  plexuses.  The  branches  of  the 
lower  ganglia  are  aortic,  and  several  large  cords  which  unite  to  fi^rm 
the  two  splanchnic  nerves. 

The  Great  splanchnic  nerve  arises  from  the  sixth  dorsal  ganglion, 
and  receives  branches  from  the  seventh,  eighth,  ninth,  and  tenth, 
which  augment  it  to  a  nerve  of  considerable  size.  It  descends  in 
front  of  the  vertebral  column,  within  the  posterior  mediastinum,  pierces 
the  diaphragm  immediately  to  the  outer  side  of  each  eras,  and  termi- 
nates in  the  semilunar  ganglion. 

The  Lesser  splandmic  nerve  (renal)  is  formed  by  filaments  from  the 
tenth,  eleventh,  and  sometimes  firom  the  twelfth  dorsal  ganglion.  It 
pierces  the  diaphragm,  and  descends  to  join  the  rencU  plexus^ 

The  Semilunar  ganglion  is  a  large,  irregular,  gangliform  body, 
pierced  by  numerous  openings,  and  appearing  like  the  aggregation  of 
a  number  of  smaller  ganglia,  having  spaces  between  them.  It  is 
situated  by  the  side  of  the  coeliac  axis,  and  communicates  with  the 
ganglion  of  the  opposite  side,  both  above  and  below  that  trunk,  so  as 
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to  foim  a  ganglifoim  circle,  from  which  branches  pass  off  in  all  direc* 
tions,  like  rays  from  a  centre.  Hence  the  entire  circle  has  been  named 
the  solar  jilexua. 

The  Soiar  piexus  receives  the  great  splanchnic  nerves ;  part  of  the 
lesser  splanchnic  nerves ;  the  termination  of  the  right  pnemnogastric 
nerve ;  some  branches  from  the  right  phrenic  nerve ;  and  sometimes 
one  or  two  filaments  from  the  left.  It  sends  numerous  filaments 
which  accompany,  under  the  name  of  plexuses,  all  the  branches  given 
off  by  the  abdominal  aorta.  Thus,  we  have  derived  from  the  solar 
plexus  the— 

Phrenic  plexuses. 

Gastric  plexus. 

Hepatic  plexus. 

Splenic  plexus, 

Suprarrenal  plexuses. 

Renal  plexuses, 

Superior  mesenteric  plexus. 

Spermatic  plexuses. 

Inferior  mesenteric  plexus. 

The  Renal  pUxus  is  formed  chiefly  by  the  lesser  splanchnic  nerve, 
but  receives  many  filaments  from  the  solar  plexus. 

The  Spermatk  pleBDus  is  formed  principally  by  the  renal  plexus. 

The  Iirferior  mesenteric  pleanis  receives  filaments  from  the  aortic 
plexus. 

LUMBAR   GANGLIA. 

The  Lumbar  ganffUa  are  four  in  number  on  each  side,  of  the  peculiar 
pearly  grey  colour,  fusiform,  and  situated  upon  the  anterior  part  of  the 
bodies  of  the  lumbar  vertebrae. 

The  superior  and  inferior  branches  of  the  lumbar  ganglia  are  branches 
of  communication  with  the  ganglion  above  and  below,  as  in  the  dorsal 
region. 

The  etelemal  hranches,  two  or  three  in  number,  communicate  with 
the  lumbar  nerves. 

The  iiUemal  branches  consist  of  two  sets ;  of  which  the  upper  pass 
inwards  in  firont  of  the  abdominal  aorta,  and  form  around  that  trunk  a 
plexiform  interlacement,  which  constitutes  the  lumbar  aortic  pleaus ; 
the  lower  branches  cross  the  common  iliac  arteries,  and  unite  over  the 
promontory  of  the  sacrum,  to  form  the  hypogastric  plexus. 

The  Lumbar  aortic  plexus  is  formed  by  branches  from  the  lumbar 
ganglia,  and  receives  filaments  from  the  solar  and  superior  mesenteric 
plexuses.  It  sends  filaments  to  the  inferior  mesenteric  plexus,  and  ter- 
minates in  the  hypogastric  plexus. 

The  Hypoffo^ric  plexus  is  formed  by  the  termination  of  the  aortic 
plexus,  and  by  the  union  of  branches  from  the  lower  lumbar  ganglia. 
It  is  situated  over  the  promontory  of  the  sacrum,  between  ^e  two 
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common  iliac  arteries,  and  bifurcates  inferiorly  into  two  lateral  por- 
tions, which  communicate  with  branches  frcmi  the  fourth  and  fifth 
sacial  nerves.  It  distributes  branches  to  all  the  viscera  of  the  pelvis, 
and  sends  filaments  which  accompany  the  branches  of  the  internal  iliac 
artery. 

SACRAL  GANGLIA. 

The  Sacral  ganglia  are  four  or  five  in  number  on  each  side.  They 
are  situated  upon  the  sacrum,  close  to  the  anterior  sacral  foramina,  and 
resemble  the  lumbar  ganglia  in  form  and  mode  of  connection,  although 
much  smaller  in  size. 

The  wperior  and  irferior  branches  communicate  with  the  ganglia 
above  and  below. 

The  eatemal  branches  communicate  with  the  sacral  nerves. 

The  intemal  branches  communicate  very  fiteely  with  the  lateral 
divisions  of  the  hypogastric  plexus,  and  are  distributed  to  the  pelvic 
viscera.  The  last  pair  of  sacral  ganglia  give  off  branches  which  join 
a  small  ganglion,  situated  on  the  first  bone  of  the  coccyx,  called  the 
gat^ion  impar^  or  azygos*  This  ganglion  resembles  in  its  position  and 
fimcfion  the  ganglion  of  Ribes,  serving  to  connect  the  inferior  ex- 
tremity of  the  sympathetic  system,  as  does  the  former  ganglion 
its  upper  extremity.  It  gives  off  a  few  small  branches  to  the  coccyx 
and  rectum. 


49] 


CHAPTER  IX- 

ORGANS   OF   SENSE. 


Thb  organs  of  sense,  the  instruments  by  wliich  the  animal  finme 
is  brought  into  relation  with  surrounding  nature,  are  five  in  number. 
Four  of  these  organs  are  situated  within  the  head.  viz.  the  apparatus 
of  smell,  sight,  hearing,  and  taste,  and  the  remaining  organ,  df  touchy 
is  resident  in  the  skin,  and  distributed  over  the  surface  of  the  body. 


THB  NOSB  AND   NASAL   FOSfUE. 

The  organ  of  smell  consists  essentially  of  two  parts :  one  external, 
the  nose;  the  other  internal,  the  nasal  fossa. 

The  nose  is  the  triangular  pyramid  projecting  from  the  centre  of  the 
&ce,  immediately  above  the  upper  lip.  Superiorly,  it  is  connected 
with  the  forehead,  by  means  of  a  narrow  bridge ;  inferiorly,  it  presents 
two  openings,  the  nostrils,  which  overhang  the  mouth,  and  are  so 
constructed  that  the  odour  of  all  substances  must  be  received  by  the 
nose  before  they  can  be  introduced  within  the  lips.  The  septum 
between  the  openings  of  the  nostrils  is  called  the  oolumna*  Their 
entrance  is  guarded  by  a  number  of  stiff  hairs  (v^nissai)  wnich  project 
across  the  openings,  and  act  as  a  filter  in  preventing  the  introduction 
of  foreign  substances,  such  as  dust  or  insects,  with  the  current  of  air 
intended  for  respiration. 

The  anatomical  elements  of  which  the  nose  is  composed  are, — 1, 
Integument  2.  Muscles.  3.  Bones.  4.  Fibro-cartilages*  5.  Mucous 
membrane.     6.  Vessels  and  nerves. 

1.  The  Integument  forming  the  tip  (lobulus)  and  wings  (ala)  of  the 
nose  is  extremely  thick  and  dense,  so  as  to  be  with  difficulty  separated 
from  the  fibro-cartilage.  It  is  furnished  with  an  abundance  of  seba- 
oeous  foUides^  which  by  their  oily  secretion,  protect  the  extremity  of 
the  nose  in  excessive  sdtemations  of  temperature.  The  sebaceous  mat- 
ter of  these  follicles  becomes  of  a  dark  colour  upon  the  surfiEice,  from 
the  attraction  of  the  carbonaceous  matter  floating  in  the  atmosphere ; 
hence  the  spotted  appearance  which  the  tip  of  the  nose  presents  in 
large  cities.  When  the  integument  is  firmly  compressed,  the  inspis- 
sated sebaceous  secretion  is  squeezed  out  from  the  follicles,  and,  talung 
the  cylindrical  form  of  their  excretory  ducts,  has  the  appearance  of 
small  white  maggots  with  black  heads. 
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2.  The  JlfuKta  are  brought  into  riew  b;  reflecting  the  i 
they  are  the  pyrBmidfiliB  noAi,  ompre&Bor  nui,  dilatator  naria,  leva' 
Libii  auperioiii  alieque  dbbi,  and  dflpreBgor  labii  inpeiioria  alseque  nasi. 
Thej  haie  been  already  deKiibed  with  the  muwles  of  the  face. 

3.  The  Bona  of  the  nose  are  the  nasal,  and  nasal  processes  of  tbe 
■nperior  marillary, 

4.  The  fibnKaiiilaffet  ^re  form  and  stability  to  the  ontwnik  of 
the  noae,  providing  at  die  same  time,  by  their  elaitidty,  againat  in- 
juries.    They  are  Sye  in  niimbet,  namely,  lhe-~ 

Fibre- cartilMe  of  the  septum. 
Two  tatersl  tibro-cartilages, 
Two  alar  (ibro-cartilages. 
The  flbro-caTtHape  t^  ihe  Kp/un,  flomewhat  triangnlar  in    ^itd, 
dividea  Ihe  nose  iAo  it*  two  oostrik.     It  is  connected  above  with  the 
nasal  bones  and  lateral  fibrrH:aTUlages ;  behind,  with  the  ethmoidal 
septnm  and  vomer;  and   below,  with  the  pahite   processes  of  the 
Bopeiior  maxillary  bones.    The  ijar  fibro-cartilages  and  columoa  move 
freely  upon  the  fibro-cartilage  of  the  septum,  being  but  loosely  con- 
nected with  it  by  perichondrium. 

The  Lateral  ^brtymrtQagea  are  also 
triangular;  they  are  connected,  vt/rontt 
^'  "*•'  with  the  fibro-cortilage  of  the  seplain ; 

abovt  with  the  nasal  bones ;  ieiind 
with  the  naial  processea  of  tile  supe- 
rior maxillary  kionea;  and  below  with 
the  eiai  fibro-oirtil^ee. 

Alar  fibni-eartite^a. — Each  of  these 
cartilages  is  euned  in  such  a  manner 
as  to  correspond  with  the  opening  of 
the  naauil,  U>  which  it  fonns  a  kind  of 
rim.  Tbe  inner  portion  is  loosely  cou- 
nected  wiUi  the  same  part  of  the  oppo. 
site  cartilage,  so  as  to  form  the  a>- 
lumtia.  It  is  expanded  and  thickened 
at  the  point  of  the  nose  to  constitute 
the  loie;  and  npon  tbe  side  forms  a 
curve  corresponding  with  the  form  of 
the  ala.  This  ciuve  is  prolonged  down- 
wards and  forwards  in  the  directioD 
of  the  posterior  border  of  the  ala  by 
three  or  four  small  fibro-cartilaginous 
plates,  which  are  appendages  to  the  alar 
fibro-csjtilage. 


ie  Abro-cartilagei  of  tbe  noae.    1.  One  of  the  nassl 
;eof  the  aeptum.    3.  The  EstenJ  fihro-CBrtilDge. 


a.  TheM 
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The  whole  of  these  fibro>cartilages  are  connected  with  each  other, 
and  to  the  bones,  by  perichondrium,  which,  from  its  membranous 
structure,  permits  of  the  freedom  of  motion  existing  between  them. 

5.  The  Mrtoous  membrane,  lining  the  interior  of  the  nose,  is  contin- 
nous  with  the  skin  externally,  and  with  the  pituitary  membrane  of 
the  nasal  fossae  within.  Around  the  entrance  of  the  nostrils  it  is 
provided  with  numerous  vibrissa. 

6.  Vessels  and  Nerves.  —  The  Arteries  of  the  nose  are  the  lateralis 
nasi  from  the  facial,  and  the  nasalis  septi  from  the  superior  coronaiy. 

Its  Nerves  are  the  fiEicial,  infrarorbital,  and  nasal  branch  of  the 
ophthalmic. 

NASAL   FOS&fi. 

To  obtain  a  good  view  of  the  nosed  /ossof,  the  hce  must  be  divided 
through  the  nose  by  a  vertical  incision,  a  little  to  one  side  of  the 
middle  line. 

The  Nasal/ossa  are  two  irregular,  compressed  cavities,  extending 
backwards  from  the  nose  to  the  phar3mx.  They  ais  bounded  supe- 
riorltf  by  the  lateral  cartilage  and  by  the  nasal,  sphenoid  and  ethmoid 
bones ;  inferiorly  by  the  hard  palate  ;  and  in  tiie  middle  line  they 
are  separated  from  each  other  by  a  bony  and  fibrfH»rtilaginous 
septum.  A  plan  of  the  boundaries  of  the  nasal  fossae  will  be  found  at 
page  62. 

Upon  the  outer  wall  of  each  fossa,  in  the  dried  skull,  are  three 
projecting  processes,  termed  spongy  bones.  The  two  superior  belong 
to  the  ethmoid,  the  inferior  is  a  separate  bone.  In  the  fresh  fossae 
these  are  covered  with  mucous  membrane,  and  serve  to  increase  its 
sur£ace  by  their  prominence  and  by  their  convoluted  fonn.  The  space 
intervening  between  the  superior  and  middle  spongy  bone  is  the 
superior  meatus ;  the  space  between  the  middle  and  inferior  the  middle 
meatus;  and  that  between  the  inferior  and  the  floor  of  the  fossa  the 
inferior  meatus. 

These  m/saiuses  are  passages  which  extend  frt>m  before  backwards, 
and  it  is  in  rushing  through  and  amongst  these  that  the  atmosphere 
deposits  its  odorant  particles  upon  the  mucous  membrane.  There  are 
several  openings  into  the  nasal  fossae :  thus,  in  the  superior  meatus 
are  the  openings  of  ijjtf  sphenoidal  and  posterior  ethmoidal  cells ;  in 
the  middle  the  anterior  ethmoidal  cells,  the  frontal  sinuses,  and  the 
antrum  maxillare ;  and,  in  the  inferior  meatus,  the  termination  of  the 
nasal  duct.  In  the  dried  bone  there  are  two  additional  openings,  the 
spheno-palatine  and  the  anterior  palatine  foramen ;  the  former  being 
situated  in  the  superior,  and  the  latter  in  the  inferior  meatus. 

The  Mucous  membrane  of  the  nasal  fossae  is  called  pUuitary,  or 
Schneiderian.*    The  former  name  being  derived  from  its  secretion, 

*  Conrad  Victor  Schneider,  pj^ftasor  of  Medicine  at  Wittenberg.  His  work, 
entitled  De  Catarrhis,  &c.  was  published  in  l66l. 
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the  latter  from  Schneider,  who  was  the  first  to  show  that  the  secre- 
tion of  the  nose  proceeded  from  the  mucous  memhrane,  and  not  from 
the  brain,  as  was  formerly  imagined.  It  is  continuous  with  the 
general  gastio-pnhnonary  mucous  membrane,  and  may  be  traced 
through  ^e  openings  in  the  meatuses,  into  the  sphenoidal  and  eth- 
moidal cells ;  into  the  frontal  sinuses  ;  into  the  antrum  maxillare ; 
through  the  nasal  duct  to  the  sur&ce  of  the  eye,  where  it  is  con- 
tinuous with  the  conjunctiva ;  along  the  Eustachian  tubes  into  the 
tympanum  and  mastoid  cells,  to  which  it  fonns  the  lining  membrane  ; 
and  through  the  posterior  nares  into  the  pharynx  and  mouth,  and 
thence  through  the  lungs  and  alimentary  canal. 

The  8ur£EU»  of  this  membrane  is  famished  with  a  columnar  epithe- 
lium supporting  innumerable  vibratile  cilia. 

Vessds  and  Nerves, — ^The  Arteries  of  the  nasal  fosss  are  the  an- 
terior and  posterior  ethmoidal,  from  the  ophthalmic  artery ;  and  the 
spheno-palatine  and  pterygo-palatine  from  the  internal  maxillary. 

The  Nerves  are,  ike  olfactory,  the  spheno-palatine  branches  from 
MeckePs  ganglion,  and  the  nasal  branch  of  the  ophthalmic.  The 
ultimate  maments  of  the  olfactory  nerve  terminate  in  minute  papillae. 


THE  EYE,  WITH  ITS  APPENDAGES. 

The  form  of  the  eyeball  is  that  of  a  sphere,  of  about  one  inch  in 
diameter,  having  the  segment  of  a  smaller  sphere  ingrafted  upon  its 
anterior  sur£Eu»,  which  increases  its  antero-posterior  diameter.  The 
axes  of  the  two  eyeballs  are  parallel  with  each  other,  but  do  not 
correspond  with  the  axes  of  the  orbits,  which  are  directed  outwards. 
The  optic  nerves  follow  the  direction  of  the  orbits,  and  therefore  enter 
the  eyeballs  to  their  nasal  side. 

The  Globe  of  the  Eye  is  composed  of  tunics  and  of  refracting  media 
called  humours.    The  tunics  are  three  in  number,  the 

1 .  Sclerotic  and  Cornea, 

2.  Choroid,  Iris,  and  CUiary  processes, 

3.  Retina  and  Zonula  ciliaris. 

The  humours  are  also  three  — 

Aqueous, 
Crystalline  (I^ns), 
Vitreous. 

First  tunic.  —  The  Sclerotic  and  Cornea  form  the  external  tunic 
of  the  ey«ball,  and  give  it  its  peculiar  form.  Four-fifths  of  the  globe 
are  invested  by  the  sclerotic,  the  remaining  fifth  by  the  cornea. 

The  ScleroOo  (crxkn^of,  hard)  is  a  dense  fibrous  membrane,  thicker 
behind  than  in  firont.  It  is  continuous,  posteriorly,  with  the  sheath 
of  the  optic  nerve,  which  is  derived  from  the  dura  mater,  and  is 
pierced  by  that  nerve  as  well  as  by  the  ciliary  nerves  and  arteries. 
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Auteriailf  it  pnaenU  b  bevelled  edge  which  receivei  the  cornea  ia 
the  aarae  way  that  a  WBtch-glau  ia  received  by  the  groore  in  ita  case. 
Ila  aoterioT  lurfoce  it  covered  by  a  thia  tendinous  layer,  the  (nntea 
albagtsea,  derived  from  the  eipanaioa  of  the  tendotiB  eC  the  four  recti 
mnecles.  By  its  pmterioi  tur&ce  it  gives  attachment  lo  the  two 
obUqne  maBcles,  The  timica  aihogjnea  ia  covered,  for  a  part  of  ita 
extent,  by  the  mncons  membrane  of  the  fronl  of  the  eye,  the  coDJunc- 
tiVB  ;  and,  by  reaaoii  of  the  brilliancy  of  ita  whiteneas,  givea  occaaion 
to  the  common  expieauon,  "  the  white  of  the  eye." 

At  the  entrance  of  the  optic  nerve  the  sclerotic  foima  a  thia 
er&ri/bnn  iaadla  (bnuiKi  oribreaa),  which  is  pierced  by  a  number  of 
minnte  openinga  for  the  pusage  of  the  Qervona  filamenta.  One  ot 
tbeae  openings,  larger  than  the  rest,  and  situated  in  the  centre  of  tha 
lamella,  ia  the  porat  option,  through  which  the  arteria  centialia  retinae 
enters  the  eyeball. 
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The  Cornea  (corneas,  homy)  is  the  transparent  projecting  Uyer  that 
constitutes  the  anterior  fifth  of  the  glohe  of  the  eye.  In  its  form  it  is 
circular,  concavo-convex,  and  resembles  a  watch-glass.  It  is  received 
by  its  edge,  which  is  sharp  and  thin,  within  the  bevelled  border  of  the 
sclerotic,  to  which  it  is  very  firmly  attached,  and  it  is  somewhat 
thicker  than  the  anterior  portion  of  that  tonic.  When  examined  firom 
the  exterior,  its  vertical  diameter  is  seen  to  be  about  one  sixteenth 
shorter  than  the  transverse,  in  consequence  of  the  overlapping  above 
and  below,  of  the  margin  of  the  sclerotica  ;  on  the  interior,  however* 
its  outline  is  perfectly  circular. 

The  cornea  is  composed  of  four  layers,  namely,  of  the  conjunctiva  ; 
of  the  cornea  proper,  which  consists  of  several  thin  lamelke  connected 
together  by  an  extremely  fine  areolar  tissue  ;  of  the  cornea  elastica, 
a  ^  fine,  elastic,  and  exquisitely  transparent  membrane,  exactly  ap- 
plied to  the  inner  sur&ce  of  die  cornea  proper  i"  and  of  the  lining 
membrane  of  the  anterior  chamber  of  the  eyebdl.  The  cornea  elastica 
is  remarkable  for  its  perfect  transparency,  even  when  submitted  fiir 
many  days  to  the  action  of  water  or  alcohol ;  while  the  cornea  proper 
is  rendered  opaque  by  the  same  immersion.  To  expose  this  mem- 
brane. Dr.  Jacob  suggests  that  the  eye  should  be  placed  in  water 
for  six  or  eight  days,  and  then  that  all  the  opaque  cornea  should  be 
removed  layer  after  layer.  Another  character  of  the  cornea  elastica  is 
its  great  elasticity,  which  causes  it  to  roll  up  when  divided  or  torn, 
in  the  same  manner  as  the  capsule  of  the  lens.  The  use  of  this  layer, 
according  to  Dr.  Jacob,  is  to  *^  preserve  the  requisite  permanent  correct 
curvature  of  the  flaccid  cornea  proper.^ 

The  opacity  of  the  cornea,  produced  by  pressure  on  the  globe,  re- 
sults from  the  infiltration  of  fluid  into  the  areolar  tissue  connecting  its 
layers.    This  appearance  cannot  be  produced  in  a  sound  living  eye. 

Dissection. — The  sclerotic  and  cornea  are  now  to  be  dissected  away 
from  the  second  tunic  ;  this,  with  care,  may  be  easily  performed,  the 
only  connections  subsisting  between  them  being  at  the  circumference 
of  the  iris,  the  entrance  of  the  optic  nerve,  and  the  perforation  of  the 
ciliary  nerves  and  arteries.  Pinch  up  a  fold  of  the  sclerotic  near  ito 
anterior  circumference,  and  make  a  smaU  opening  into  it,  then  raise 
the  edge  of  the  tunic,  and  with  a  pair  of  fine  scissors,  having  a  probe 
point,  divide  the  entire  circumference  of  the  sclerotic,  and  cut  it  away 
bit  by  bit.  Then  separate  it  firom  its  attachment  around  the  drcum- 
ference  of  the  iris  by  a  gentle  pressure  with  the  edge  of  the  knife. 
The  dissection  of  the  eye  must  be  conducted  under  water. 

In  the  course  of  this  dissection  the  ciliary  nerves  and  long  dUary 
arteries  will  be  seen  passing  forwards  between  the  sclerotic  and  cho- 
roid, to  be  distributed  to  the  iris. 

Second  tunic. — The  second  tunic  of  the  eyeball  is  formed  by  the 
dioroid^  ciliary  ligametU  and  tm,  the  ciliary  processes  being  an  ap- 
pendage developed  firom  its  inner  sur&ce. 

The  Choroid  *  is  a  vascular  membrane  of  a  rich  chocolate-brown 

*  The  word  choroid  has  been  very  much  abused  La  anatomical  language ;  it 
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colour  upon  its  external  surface,  and  of  a  deep  black  colour  within. 
It  is  connected  to  the  sclerotic,  externally,  by  an  extremely  fine 
areolar  tissue,  and  by  nerres  and  vessels.  Internally  it  is  in  simple 
contact  with  the  third  tunic  of  the  eye,  the  retina.  It  is  pierced 
posteriorly  for  the  passage  of  the  optic  nerve,  and  is  connected  anteri- 
orly with  the  iris,  ciliary  processes,  and  with  the  line  of  junction  of 
the  cornea  and  sclerotic,  by  a  dense  white  structure,  the  ciliary  ligor 
ment^  which  surrounds  the  circumference  of  the  iris  like  a  ring. 

The  choroid  membrane  is  composed  of  three  layers: — An  external 
or  venom  layer,  which  consists  principally  of  veins  arranged  in  a  pecu- 
liar manner:  hence  they  have  been  named  vena  vortioosit.  The  mark- 
ing upon  the  surface  of  the  membrane  produced  by  these  veins, 
resembles  so  many  centres,  to  which  a  number  of  curved  lines  converge. 
It  is  this  layer  which  is  connected  with  the  ciliary  ligament  The 
middle  or  arterial  layer  (tunica  Ruyschiana*)  is  formed  principally 
by  the  ramifications  of  minute  arteries.  It  is  reflected  inwards  at  its 
junction  with  the  ciliary  ligament,  so  as  to  form  the  ciliary  processes. 
The  interned  layer  is  a  delicate  membrane  {memhrana  pigmenH)  com- 
posed of  several  laminae  of  nucleated  hexagonal  cells,  which  contain 
the  granules  of  pigmentum  nigrum,  and  are  arranged  so  as  to  resemble 
a  tesselated  pavement. 

In  animals  the  pigmentum  nigrum,  upon  the  posterior  wall  of  the 
eyeball,  is  replaced  by  a  layer  of  considerable  extent,  and  of  metallic 
brilliancy,  called  the  tapetum. 

The  Ciliary  ligament^  or  circle,  is  the  bond  of  union  between  the 
external  and  middle  tunics  of  the  eyeball,  and  serves  to  connect  the 
cornea  and  sclerotic,  at  their  line  of  junction,  with  the  iris  and  external 
layer  of  the  choroid.  It  is  also  the  point  to  which  the  ciliary  nerves 
and  vessels  proceed  previously  to  their  distribution,  and  it  receives  the 
anterior  ciliary  arteries  through  the  anterior  margin  of  the  sclerotic. 
A  minute  vascular  canal  is  situated  within  the  ciliary  ligament, 
called  the  ciliary  canal,  or  the  canal  of  Fontana,t  from  its  dis- 
coverer. 

was  originally  applied  to  the  membrane  of  the  foetus  called  chorion  from  the 
Greek  word  X'i*'*9  domicilium,  that  membrane  being,  as  it  were,  the  abode  or 
receptacle  of  the  foetus.  Xo^tw  comes  from  X'^i^^t  ^^  ^'^'^  ^'  receive.  Now 
it  so  happens  that  the  chorion  in  the  ovum  is  a  vascular  membrane  of  peculiar 
structure.  Hence  the  term  choroid,  x^^***  iT^,  like  the  chorion,  has  been 
used  indiscriminately  to  signify  vascular  structures,  as  in  the  choroid  membrane 
of  the  eye,  the  choroid  plexus,  &c.,  and  we  find  Cruveilhier  in  his  admirable 
work  on  Anatomy ^  voL  ui.  p.  463,  saying  in  a  note,  "  Choro'ide  est  synonyme 
de  vasculeuse." 

*  Ruysch  was  bom  at  the  Hague  in  l638,  and  was  appointed  professor  of 
Anatomy  at  Amsterdam  in  l665.  His  whole  life  was  employed  in  making  in- 
jected preparations,  for  which  he  is  justly  celebrated,  and  he  died  at  the  ad- 
vanced^age  of  ninety-three  yean.  He  came  to  the  conclusion  that  the  body 
was  entirely  made  up  of  vessels. 

t  Felix  Fontana,  an  anatomist  of  Tuscany.  His  "  Description  of  a  New 
Canal  in  the  Eye,''  was  published  in  1778,  in  a  Letter  to  the  Frofessor  of  Ana- 
tomy in  Upsal. 


The  Irii  (irii,  &  isiuboiT,)  is  so  nsmed  bom  its  wietj  of  colour  in 
diSetent  individuab:  it  fonna  a  Kptnm  between  tbe  anterior  and 
poMecior  cbaraben  of  tbe  eye,  and  it  piecced  tomewhat  to  tbe  naial 
aide  of  it*  centre  by  a  cireutar  opemng,  which  it  called  tbe  papil.  By 
ita  poriphery  it  is  connected  with  the  ciliary  ligament,  and  by  its 
intier  ciranniference  forma  the  margin  of  the  papO ;  its  anterior  snr&ce 
looks  ttiwardi  the  cameo,  and  the  poateiior  towaida  the  ciliary  p>»- 
ceaaes  and  lena. 

Theiri 


the  centre,  and  have  the  power  of  dilating  the  pii[ul ;  and  areuiart 
which  surround  the  pnpil  like  a  sphincter,  and  by  their  action  produce 
contraction  of  its  areai.  The  posterior  layer  ia  of  a  deep  purple  tint, 
and  is  thence  named  mta,  from  its  resemblance  in  cdour  to  a  ripe 

The  Oiliaiy  proeeaea  may  be  seen  in  two  ways,  either  by  removing 
the  iria  fnnn  its  attachment  to  the  ciliary  ligament,  when  a  &«Dt  view 
of  the  pnicesaes  will  be  obtained,  or  by  n^ing  a  transverse  section 
thraugh  the  globe  of  the  eye,  when  they  may  be  examined  from 
behind,  as  ia  fig.  164. 


The  dliary  processes  consist  of  a  nnmber  of  triangular  folds,  farmed 
appaiently  by  the  )^ting  of  the  middle  and  internal  layer  of  the 
choroid.    Adnrdmg  to  Zinn,  they  are  about  sixty  in  number,  and 

*  The  uleriar  inment  of  a  trsniveiu  iHdciD  of  the  globe  of  the  eve.  seen 
from  within.  1.  Ite  divided  edge  of  the  three  tuuiei;  ■denlie,  ehon^  |lbe 
^h  l^er),  *nd  redua.    a.  The  pupil,    a.  The  irit,  the  tuiftBt  preHnled  to 
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may  be  divided  into  large  and  small,  the  latter  being  situated  in  the 
spaces  between  the  former.  Their  periphery  is  connected  with  the 
ciliary  ligament,  and  is  continaoas  with  the  middle  and  internal  layer 
of  the  choroid.  The  central  border  is  free,  and  rests  against  the  cir- 
cumference of  the  lens>  The  anterior  surface  corresponds  with  the 
uvea;  the  posterior  receives  the  folds  of  the  zonula  ciliaris  between 
its  processes,  and  thus  establishes  a  connection  between  the  choroid 
and  the  third  tunic  of  the  eye.  The  ciliary  processes  are  covered  with 
a  thick  layer  of  pigmentum  nigrum,  which  is  more  abundant  upon 
them,  and  upon  the  anterior  part  of  the  choroid,  than  upon  the  pos^ 
terior.  When  the  pigment  is  washed  off,  the  processes  are  of  a 
whitish  colour. 

Third  TUNia — The  third  tunic  of  the  eye  is  the  retina,  which  is 
prolonged  forwards  to  the  lens  by  the  zontda  ciliaris. 

Directum, — If  after  the  preceding  dissection  the  choroid  membrane 
be  carefully  raised  and  removed,  the  eye  being  kept  under  water,  the 
retina  may  be  seen  very  distinctly. 

The  Retina  is  composed  of  three  layers : — 

External  or  Jacobus  membrane. 
Middle,       Nervous  membrane. 
Internal,      Vascular  membrane. 

Jaodb'^8  membrane  is  extremely  thin,  and  is  seen  as  a  flocculent  film 
when  the  eye  is  suspended  in  water.  Examined  by  the  microscope,  it 
is  found  to  be  composed  of  cells  having  a  tesselated  arrangement. 
Dr.  Jacob  considers  it  to  be  a  serous  membrane. 

The  Nervous  Tnembrane  is  the  expansion  of  the  optic  nerve,  and 
forms  a  thin  semi-transparent  bluish  white  layer,  which  envelopes 
the  vitreous  humour,  and  extends  forwards  to  the  commencement 
of  the  ciliary  processes,  where  it  terminates  by  an  abrupt  scalloped 
margin. 

According  to  Treviranus,  this  layer  is  composed  of  cylindrical  fibres, 
which  proceed  from  the  optic  nerve  and  bend  abruptly  inwards,  near 
their  termination,  to  form  the  internal  papillary  layer,  which  lies  in 
contact  with  the  hyaloid  membrane ;  each  fibre  constituting  by  its  ex- 
tremity a  distinct  papilla. 

The  Vascular  membrane  consists  of  the  ramifications  of  a  minute 
artery,  the  arteria  centralis  retinae,  and  its  accompanying  vein  ;  the 
artery  pierces  the  optic  nerve,  and  enters  the  globe  of  the  eye 
through  the  porus  opticus,  in  the  centre  of  the  lamina  cribrosa.  This 
artery  may  be  seen  very  distinctly  by  making  a  transverse  section 
of  the  eyeball.  Its  branches  are  continuous  anteriorly  with  the 
zonula  ciliaris.  The  vascular  layer  forms  distinct  sheaths  for  the  ner- 
vous papillae,  which  constitute  the  inner  surface  of  the  retina. 

In  the  centre  of  the  posterior  part  of  the  globe  of  the  eye  the  retina 
presents  a  circular  spot,  which  is  called  \h.e  foramen  of  Soemmering;* 

«  Samuel  Thomas  Soemmering  is  celebrated  for  the  beautiM  and  accurate 


AOO  ZONULA    C1LIAIU». 

h  i»  lumiimded  b;  b  yellow  halo,  the  lindna  tuitiit,  and  ia  frequently 
obacorad  by  an  elUp^cal  fold  of  ike  retina,  whicli,  from  its  conBtBDcy 
of  appeaiance,  haa  been  regardid  tn  a  nonnol  condition  of  the  mem- 
biane.  The  term  fomnen  ia  miBappUed  to  this  spot,  for  the  Tvacnlar 
layer  and  the  membcana  Jacobi  are  cuntiniied  acroaa  it ;  the  nerrona 
inbfllAnce  alone  appearing  to  be  deficient-  It  eii$tA  only  in  aniiDala 
having  the  Bxia  of  the  ejcfaalla  pamllel  with  each  other,  a»  man, 
quBdminanB,  and  gome  sauhan  reptilea,  and  ia  eaid  to  give  pasaage  to 
a  amall  lymphatic  TesieL 


The  ZoBula  cSiuni  (zonula  of  Zinn)t  a  a  Ihin  raacular  ayer, 
which  connecle  the  anterior  margin  of  the  retina  with  the  anterior 
Hur&ce  of  the  leni  near  its  cirsumference.  It  presentB  upon  jta  ant- 
fiKe  a  number  of  nnall  folds  correeponding  with  the  ciliary  proceaaea, 
between  which  tbey  are  leceired.  These  pnceues  are  arranged  in 
the  form  of  raja  around  the  lena,  and  the  tpacea  between  them  are 


of  th^  optic 


..  of  Uk  Kctiou  obKnm  tbe  limbni 
fold  of  the  ledna,  which  generaUj  obicum 


Uw  formta  of  Soownering  after  [he  eje  hu  been  opoed. 

t  John  Gott&ied  Zinn,  pnfauii  of  Anuom]f  in  GSttiisen ;  hii  "  DcMripdD 
Anitindn  Oeiili  Hununi,''  mi  publiihedin  17BI1  with  e>«Uait  pUCea.  It 
WMt^nbliihBlbrWiiabsgiolTSO.  " 
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stained  by  the  pigmentum  nigrum  of  the  ciliary  processes.  They 
derive  their  vessels  from  the  vascular  layer  of  the  retina.  The  under 
surface  of  the  zonula  is  in  contact  with  the  hyaloid  membrane,  and 
around  the  lens  forms  the  anterior  fluted  wall  of  the  canal  of  Petit. 

The  connection  between  these  folds  and  the  ciliary  processes  may 
be  very  easily  demonstrated  by  dividing  an  eye  transversely  into  two 
portions,  then  raising  the  anterior  half^  and  allowing  the  vitreous 
humour  to  separate  from  its  attachment  by  its  own  weight.  The  folds 
of  the  zonula  will  then  be  seen  to  be  drawn  out  from  between  the  folds 
of  the  ciliary  processes. 

Humours. — The  Aqueous  humour  is  situated  in  the  anterior  and 
posterior  chambers  of  the  eye ;  it  is  a  weakly  albuminous  fluid,  having 
an  alkaline  reaction,  and  a  specific  gravity  very  little  greater  than  dis- 
tilled water.  According  to  Petit,  it  scarcely  exceeds  four  or  five 
grains  in  weight. 

The  anterior  chamber  is  the  space  intervening  between  the  cornea 
in  front,  and  the  iris  and  pupil  behind.  The  posterior  chamber  is  the 
narrow  space,  less  than  half  a  line  in  depth,*  bounded  by  the  posterior 
sur&ce  of  the  iris  and  pupil  in  firont,  and  by  the  ciliary  processes, 
zonula  ciliaris,  and  lens  behind.  The  two  chambers  are  Imed  by  a 
thin  layer,  the  secreting  membrane  of  ^  aquiSotiA  humour. 

The  VUreous  humour  forms  the  principal  bulk  of  the  globe  of  the 
eye.  It  is  an  albuminous  fluid  resembling  the  aqueous  humour  en- 
closed in  a  delicate  membrane,  the  hycdold^  which  sends  processes 
into  its  interior,  forming  areols  in  which  the  humour  is  retained.  A 
small  artery  may  sometimes  be  traced  through  the  centre  of  the 
vitreous  humour  to  the  capsule  of  the  lens;  it  is  surrounded  by  a 
tubular  sheath  of  the  hyaloid  membrane.  This  vessel  is  easily  inject- 
ed in  the  foetus. 

The  Crystalline  humour  or  lens  is  situated  immediately  behind  the 
pupil,  and  is  surrounded  by  the  ciliary  processes  which  slightly  over- 
lap its  margin.  It  is  more  convex  on  the  posterior  than  on  the 
anterior  sur&ce,  and  is  embedded  in  the  anterior  part  of  the  vitreous 
humour,  firom  which  it  is  separated  by  the  hyaloid  membrane.  It  is 
invested  by  a  peculiarly  transparent  and  elastic  membrane,  the  capsule 
of  the  lens,  which  contains  a  small  quantity  of  fluid  called  liquor 
Morffogniff  and  is  retained  in  its  place  by  the  attachment  of  the 
zonula  ciliaris.  Dr.  Jacob  is  of  opinion  that  the  lens  is  connected  to 
its  capsule  by  means  of  areolar  tissue,  and  that  the  liquor  Morgagni 
is  the  result  of  a  cadaveric  change. 

The  lens  consists  of  concentric  layers,  of  which  the  external  are 

*  ^^nslow  and  Lieutaud  thought  the  iris  to  be  in  contact  with  the  lens ;  it 
frequently  adheres  to  the  capsule  of  the  latter  in  iritis.  The  depth  of  the  pos- 
terior chamber  is  greater  in  old  than  in  young  persons. 

t  John  Baptist  Morgagni  was  bom  m  1082.  He  was  appointed  Professor 
of  Medicine  m  Bologna,  and  published  the  first  part  of  his  "  Adversaria  Ana- 
tomica,"  in  1706.    He  died  in  1771. 


502  LBNB. — CANAL  OF  PETIT. 

Boft,  the  next  firmer,  and  the  central  form  a  hardened  nudeus.  These 
layers  are  best  demonstrated  by  boiling,  or  by  immersion  in  alcohol, 
when  they  separate  easily  from  each  other.  Another  diTision  of  the 
lens  takes  place  at  the  same  time:  it  splits  into  three  triangular 
segmrats,  which  have  the  sharp  edge  directed  towards  the  centre,  and 
the  base  towards  the  cinnnnference.  The  concentric  lamells  are  com- 
posed of  minute  parallel  fibres,  which  are  united  with  each  other  by 
means  of  scalloped  borders ;  the  convexity  on  the  one  border  fitting 
accurately  the  concave  scallop  upon  the  other. 

Immediately  around  the  circumference  of  the  lens  is  a  triangular 
canal,  the  canal  of  Petit*  about  a  line  and  a  half  in  breadth.  It  is 
bounded  in  firont  by  the  flutings  of  the  zonula  ciliaris ;  behind  by  the 
hyaloid  membrane ;  and  within  by  the  border  of  the  lens. 

The  Vessels  of  the  globe  of  the  eye  are  the  long,  and  short,  and 
anterior  ciliary  arteries,  and  the  arteria  centralis  retinae.  The  long 
ciliary  arteries^  two  in  number,  pierce  the  posterior  part  of  the  scle- 
rotic, and  pass  forward  on  each  side,  between  that  membrane  and  the 
choroid,  to  the  ciliary  ligament,  where  they  divide  into  two  branches, 
which  are  distributed  to  the  iris.  The  short  ciliary  arteries  pierce  the 
posterior  part  of  the  sclerotic  coat,  and  are  distributed  to  the  middle 
layer  of  the  choroid  membrane.  The  anterior  ciliary  are  branches  of 
the  muscular  arteries.  They  enter  the  eye  through  the  anterior  part 
of  the  sclerotic,  and  are  distributed  to  the  iris.  It  is  the  increased 
number  of  these  latter  arteries  in  iritis  that  gives  rise  to  the  peculiar 
red  zone  around  the  circumference  of  the  cornea. 

The  arteria  centralis  retina  enters  the  optic  nerve  at  about  half  an 
inch  from  the  globe  of  the  eye,  and  passing  through  the  porus  opticus 
is  distributed  upon  the  inner  surfiace  of  the  retina,  forming  its  vascular 
layer ;  one  branch  pierces  the  centre  of  the  vitreous  humour,  and  sup- 
plies the  capsule  of  the  lens. 

The  Nerves  of  the  eyeball  are  the  optic,  two  ciliary  nerves  from 
the  nasal  branch  of  the  ophthalmic,  and  the  ciliary  nerves  firom  the 
ciliary  ganglion. 

Obs^vations. — The  sclerotic  is  a  tunic  of  protection,  and  the 
cornea  a  medium  for  the  transmission  of  light.  The  choroid  supports 
the  vessels  destined  for  the  nutrition  of  the  eye,  and  by  its  pig- 
mentum  nigrum  absorbs  all  loose  and  scattered  rays  that  might  confuse 
the  image  impressed  upon  the  retina.  The  iris,  by  means  of  its  powers 
of  expansion  and  contraction,  regulates  the  quantity  of  light  admitted 
through  the  pupil.  If  the  iris  be  thin,  and  the  rays  of  light  pass 
through  its  substance,  they  are  immediately  absorbed  by  the  uvea;  and 
if  that  layer  be  insufficient,  they  are  taken  up  by  the  black  pigment  of 
the  ciliary  processes.  In  Albinoes,  where  there  is  an  absence  of  pig- 
mentum  nigrum,  the  rays  of  light  traverse  the  iris  and  even  the  scle- 
rotic, and  so  overwhehn  the  eye  with  light,  that  sight  is  destroyed, 

*  John  Louis  Petit,  a  celebrated  French  surgeon :  he  published  several 
surffical  and  anatomical  Essays,  in  the  early  part  of  the  18th  century.    He 
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except  in  the  dimness  of  evening  or  at  night  In  the  manu&cture  of 
optical  instniments  care  is  taken  to  colour  their  interior  black  with  the 
same  object,  the  absorption  of  scattered  rays. 

The  transparent  lamellated  cornea  and  the  humours  of  the  eye  have 
for  their  office  the  refraction  of  the  rays  in  such  proportion  as  to  direct 
the  image  in  the  most  fitvourable  manner  upon  the  retina.  Where 
the  refincting  medium  is  too  great,  as  in  over  convexity  of  the  cornea 
and  lens,  the  image  fells  short  of  the  retina  (myopia,  near-sightedness)  ; 
and  where  it  is  too  little  the  image  is  thrown  beyond  the  nervous 
membrane  (presbyopia,  &r-8ightedness).  These  conditions  are  recti- 
fied by  the  use  of  spectacles,  which  provide  a  differently  refiracting 
medium  extemaUy  to  the  eye,  and  thereby  correct  the  transmission  of 
light. 

APPENDAGES  OF  THE  EYE. 

The  Appendages  of  (he  eye  {tutamina  ocult)  are  the  eyebrows,  eye 
lids,  eyelaishes,  conjunctiva,  camncula  lachrymalis,  and  the  lachryma 
apparatus. 

The  £^fd)row8  (mpercilia)  are  two  projecting  arches  of  integument 
covered  with  short  thick  hairs,  which  form  the  upper  boundary  of  the 
orbits.  They  are  connected  beneath  with  the  orbiculares,  occipito- 
frontales,  and  corrugatores  superciliorum  muscles ;  their  use  is  to 
shade  the  eyes  from  a  too  vivid  light,  or  protect  them  from  particles  of 
dust  and  moisture  floating  over  the  forehead* 

The  Eyelids  (palp^ai)  are  two  valvular  layers  placed  in  front  of 
the  eye,  serving  to  defend  it  from  injury  by  their  closure.  When 
drawn  open  they  leave  between  them  an  elliptical  space,  the  angles  of 
which  are  called  oanihi.  The  outer  canthus  is  formed  by  the  meeting 
of  the  two  lids  at  an  acute  angle.  The  inner  canthus  is  prolonged  for 
a  short  distance  inwards  towajrds  the  nose,  and  a  triangular  space  is 
left  between  the  lids  in  this  situation,  which  is  called  the  locus  lachry- 
malis. At  the  commencement  of  the  lacus  lachrymalis  upon  each  of 
the  two  lids  is  a  small  angular  projection,  the  lackrymal  papilla  or 
tuberde;  and  at  the  apex  of  each  papilla  a  small  orifice  (punctum 
lachrymale),  the  commencement  of  the  lachrymal  canal. 

The  eyelids  have,  entering  into  their  structure,  integumevdy  orlMcur 
laris  musde,  tonal  cariUages^  MeAomian  glands^  and  conjunctiva. 

The  tegumentary  areolar  tissue  of  the  eyelids  is  remarkable  for  its 
looseness  and  for  the  entire  absence  of  adipose  substance  ;  it  is  parti- 
cularly liable  to  serous  infiltration.  The  fibres  of  the  orbicularis 
muscle  covering  the  eyelids,  are  extremely  thin  and  pale. 

The  Tarsal  cartilages  are  two  thin  lamellae  of  fibro-cartilage  about 
an  inch  in  length,  which  give  form  and  support  to  the  eyelids.  The 
superior  is  of  a  semilunar  form,  about  one-third  of  an  inch  in  breadth 
at  its  middle,  and  tapering  to  each  extremity.  Its  lower  border  is 
broad  and  flat,  its  upper  is  thin,  and  gives  attachment  to  the  levator 
palpebrse  and  to  the  fibrous  membrane  of  the  lids. 
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The  Inferior  flbro^artUage  it  an  elliptical  band,  narrower  than  the 
saperior,  and  ritnated  in  the  subetance  of  the  lower  lid.  Its  upper 
border  is  flat,  and  corresponds  with  the  flat  edge  of  the  upper  cartilage. 
The  lower  is  held  in  its  place  by  the  fibrous  membrane.  At  the  inner 
canthus  the  tarsal  cartilages  terminate  at  the  commencement  of  the 
lacus  lachrymalis,  and  are  attached  to  the  margin  of  the  orbit  by  the 
tendo  ocuIl  At  their  enter  extremity  they  terminate  at  a  short  dis- 
tance from  the  angle  of  the  canthus,  and  are  retained  in  their  poation 
by  means  of  a  decussation  of  the  fibrous  structure  of  the  broad  tarsal 
ligament,  called  the  external  palpebral  l^ament. 

The  Fi&roiM  membrane  of  the  lids  is  firmly  attached  to  the  perios- 
teum, around  the  mai^n  of  the  orbit,  by  its  circumference,  and  to  the 
tarsal  cartilages  by  its  central  margin.  It  is  thick  and  dense  on  the 
outer  half  of  the  orbit,  but  becomes  thin  to  its  inner  side.  Its  use  is 
to  retain  the  tarsal  cartilages  in  their  place,  and  give  support  to  the 
lids  ;  hence  it  has  been  named  the  broad  tarsal  ligament. 

The  Meibomian  gfands*  are  embedded  in  the  internal  snr&oe  of  the 
cartilages,  and  are  very  distinctly  seen  on  examining  the  inner  aspect 
of  the  lids.  They  have  the  appearance  of  parallel  strings  of  pearls, 
about  thirty  in  number  in  the  upper  cartilage,  and  somewhat  fewer  in 
the  lower ;  they  open  by  minute  foramina  upon  the  edges  of  the  lids. 
They  correspond  in  length  with  the  breadth  of  the  cartilage,  and  are 
consequentiy  longer  in  the  upper  than  in  the  lower  lid. 

Each  gland  consists  of  a  single  lengthened  follicle  or  tube,  into  which 
a  number  of  small  clustered  follicles  open  ;  the  latter  are  so  numerous 
as  almost  to  conceal  the  tube  by  wMch  the  secretion  is  poured  out 
upon  the  margin  of  the  lids.  Occasionally  an  arch  is  formed  between 
two  of  them,  and  produces  a  very  graceful  appearance. 

The  edges  of  the  eyelids  are  furnished  with  a  triple  row  of  long 
thick  hairs,  which  curve  upwards  from  the  upper  lid,  and  downwards 
froBi  the  lower,  so  that  they  may  not  interlace  with  each  other  in  the 
closure  of  the  eyelids,  and  prove  an  impediment  to  the  opening  of  the 
eyes.  These  are  the  eyela^ea  (cilia%  important  organs  of  defence  to 
the  sensitive  sur&ce  of  so  delicate  an  organ  as  the  eye. 

The  Cof^junetioa  is  the  mucous  membrane  of  the  eye.  It  covers  the 
whole  of  its  anterior  sur&oe,  and  is  then  reflected  upon  the  lids  so  as 
to  form  their  internal  layer.  The  duplicatures  formed  between  the 
globe  of  the  eye  and  the  lids  are  called  the  superior  and  inferior  palpe- 
bral sinuses^  of  which  the  former  is  much  deeper  than  the  inferior. 
Where  it  covers  the  cornea  the  conjunctiva  is  very  thin  and  closely 
adherent,  and  no  vessels  can  be  traced  into  it.  Upon  the  sclerotica  it 
is  thicker  and  less  adherent,  but  upon  the  inner  surface  of  the  lids  is 
very  closely  connected,  and  is  exceedingly  vascular.  It  is  continuous 
with  the  general  gastro-pulmonary  mucous  membrane  and  sympathises 
in  its  affections,  as  may  be  observed  in  various  diseases.  From  the 
surfiice  of  the  eye  it  may  be  traced  through  the  lachrymal  ducts  into 

•  Henry  Meibomius,  "  de  Vasis  Palpebrarum  Novia,"  1666. 
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the  lacliryinal  gland  ;  along  the  edges  of  the  lids  it  is  continuous  with 
the  mucous  lining  of  the  Meibomian  glands,  and  at  the  inner  angle  of 
the  eye  may  be  foUowed  through  the  lachryiooal  canals  into  the  lachry- 
mal sac,  and  thence  downwards  through  the  nasal  duct  into  the  infe- 
rior meatus  of  the  nose. 

The  Caruncula  lachfymalis  is  the  small  reddish  body  which  occupies 
the  lacus  lachrymalis  at  the  inner  canthus  of  the  eye.  In  health  it 
presents  a  bright  pink  tint ;  in  sickness  it  loses  its  colour  and  becomes 
pale.  It  consists  of  an  assemblage  of  follicles  similar  to  the  Meibomian 
glands,  embedded  in  a  fibro-cartilaginous  tissue,  and  is  the  source  of 
the  whitish  secretion  which  so  constantly  forms  at  the  inner  angle  of 
the  eye.  It  is  covered  with  minute  hairs  which  are  sometimes  so  long 
as  to  be  distinctly  visible  to  the  naked  eye. 

Immediately  to  the  outer  side  of  the  caruncula  is  a  slight  duplica- 
ture  of  the  conjunctiva,  called  plica  semilunaris,  which  contains  a 
minute  plate  of  cartilage,  and  is  the  rudiment  of  the  third  lid  of 
animals,  the  membrana  nictiians  of  birds. 

Vessels  and  nerves.  —  The  palpebrse  are  supplied  internally  with 
arteries  from  tlie  ophthalmic,  and  externally  from  the  fecial  and 
transverse  fiicial.  Their  nerves  are  branches  of  the  fifth  and  of  the 
facial. ' 

LACHRYMAL  APPARATUS. 

The  Lachrymal  apparatus  consists  of  the  lachryraal  gland  with  its 
excretory  ducts  ;  the  puncta  lachrymalia,  and  lachrymal  canals  ;  the 
lachrymal  sac  and  nasal  duct. 

The  Lachrymal  gland  is  situated  at  the  upper  and  outer  angle  of 
the  orbit,  and  consists  of  two  portions,  orbital  and  palpebral.  The 
orbital  portion,  about  three  quarters  of  an  inch  in  length,  is  flattened 
and  oval  in  shape,  and  occupies  the  lachrymal  fossa  in  the  orbital 
plate  of  the  frontal  bone.  It  is  in  contact  superiorly  with  the  perios- 
teum, with  which  it  is  closely  connected  by  its  upper  and  convex 
sur&ce  ;  by  its  inferior  or  concave  surfece  it  is  in  relation  with  the 
globe  of  the  eye,  and  the  superior  and  external  rectus ;  and  by  its 
anterior  border  with  the  broad  tarsal  ligament.  By  its  posterior 
border  it  receives  its  vessels  and  nerves.  The  palpebral  portion, 
smaller  than  the  preceding,  is  situated  in  the  upper  eyelid,  extending 
downwards  to  the  superior  margin  of  the  tarsal  cartilage.  It  is  con- 
tinuous with  the  orbital  portion  above,  and  is  enclosed  in  an  invest- 
ment of  dense  fibrous  membrane.  The  secretion  of  the  lachrymal 
gland  is  conveyed  away  by  ten  or  twelve  small  ducts  which  run  for  a 
short  distance  beneath  the  conjunctiva,  and  open  upon  its  surface  by  a 
series  of  pores  about  one-twentieth  of  an  inch  apart,  situated  in  a 
curved  line  a  little  above  the  upper  border  of  the  tarsal  cartilage. 

Lachrymal  canals, — The  lachrymal  canals  conunence  at  the  minute 
openings,  puncta  lachrymalia,  seen  upon  the  lachrymal  papillae  of  the 
lids  at  the  outer  extremity  of  the  lacus  lachrymalis,  and  proceed  in- 
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wards  to  tiie  lacbrymal  sac,  where  they  terminate  beneath  a  valTukr 
semilunar  fold  of  the  lining  membrane  of  the  sac.  The  superior  duct 
at  first  ascends,  and  then  turns  suddenly  inwards  towards  the  sac, 
forming  an  abrupt  angle.  The  inferior  duct  forms  the  same  kind  of 
angle,  by  descending  at  first,  and  then  turning  abruptly  inwards. 
They  are  dense  and  elastic  in  structure,  and  remain  constantly  open, 
BO  that  they  act  like  capillary  tubes  in  absorbing  the  tears  from  the 
Burfiu»  of  the  eye.  The  two  &sciculi  of  the  tensor  tarsi  muscle  are 
inserted  into  these  ducts,  and  serve  to  draw  them  inwards. 

The  Lachrymal  sac  is  the  upper  extremity  of  the  nasal  duct,  and  is 
scarcely  more  dilated  than  the  rest  of  the  canal.  It  is  lodged  in  the 
groove  of  the  lachrymal  bone,  and  is  often  distinguished  internally 
from  the  nasal  duct  by  a  semilunar  or  circular  valve.  The  sac  consists 
of  mucous  membrane,  but  is  covered  in  and  retained  in  its  place 
by  a  fibrous  expansion,  derived  frt)m  the  tendon  of  the  orbicularis, 
which  is  inserted  into  the  ridge  on  the  lachrymal  bone ;  it  is  also 
covered  by  the  tensor  tarsi  muscle,  which  arises  from  the  same  ridge, 
and  in  its  action  upon  the  lachrymal  canals  may  serve  to  compress  tiie 
lachrymal  sac. 

The  Nasal  dud  is  a  short  canal  about  three  quarters  of  an  inch  in 
length,  directed  downwards,  backwards,  and  a  little  outwards  to  the 
inferior  meatus  of  the  nose,  where  it  terminates  by  an  expanded  orifice. 
It  is  lined  by  mucous  membrane,  which  is  continuous  with  the  con- 
junctiva above,  and  with  the  pituitary  membrane  of  the  nose  be- 
low. Obstruction  from  infiammation  and  suppuration  of  this  duct 
constitutes  the  disease  called  fistula  lachrymalis. 

Vessels  and  nerves.  —  The  lachrymal  gland  is  supplied  with  blood 
by  the  lachrymal  branch  of  the  ophthahnic  artery,  and  with  nerves  by 
the  lachrymal  branch  of  the  ophthalmic  and  orbital  branch  of  the 
superior  maxillary. 
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The  apparatus  of  hearing  is  composed  of  three  parts  ;  the  external 
ear,  middle  ear  or  tympanum,  and  internal  ear  or  labyrinth. 

The  External  ear  consists  of  two  portions,  the  pinna  and  meatus; 
the  former  representing  a  kind  of  funnel  which  collects  the  vibrations 
of  the  atmosphere,  called  sounds,  and  the  latter  a  tube  which  conveys 
the  vibrations  to  the  tympanum. 

The  Pinna  presents  a  number  of  folds  and  hollows  upon  its  surfiu^ 
which  have  different  names  assigned  to  them.  Thus  the  external 
folded  margin  is  called  the  hdia  (8X/^,  a  fold).  The  elevation  parallel 
to  and  in  front  of  the  helix  is  called  antthelix  (avr/,  opposite).  The 
pointed  process,  projecting  like  a  valve  over  the  opening  of  the  ear 
from  the  &cej  is  called  the  tragus  (r(dy»f,  a  goat),  probably  fitim 
being  sometimes  covered  with  bristly  hair  like  that  of  a  goat ;  and  a 
tubeifcle  opposite  to  this  is  the  onHtragus,    The  lower  dependent  and 
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fleshy  portion  of  the  pinna,  is  the  kbidus.  The  space  between  the 
helix  and  antihelix  is  named  the  fossa  innomincUa,  Another  depres- 
sion is  obseryed  at  the  upper  extremity  of  the  antihelix,  which  bifur- 
cates and  leaves  a  triangular  space  between  its  branches  called  the 
scaphoid  fossa;  and  the  large  central  space  to  which  all  the  channels 
converge  is  the  concha^  which  opens  directly  into  the  meaius. 

The  pinna  is  composed  of  integument,  fibro-cartilagey  ligaments,  and 
muscles. 

The  Integument  is  thin,  contains  an  abimdance  of  sebaceous  follicles, 
and  is  closely  connected  with  the  fibro-cartilage. 

The  Fibro-cartilage  gives  form  to  the  pinna,  and  is  folded  so  as  to 
produce  the  various  convexities  and  grooves  which  have  been  described 
upon  its  surface.  The  heliw  conmiences  in  the  concha,  and  partially  di- 
vides that  cavity  into  two  parts ;  on  its  anterior  border  is  a  tubercle  for 
the  attachment  of  the  attrahens  aurem  muscle,  and  a  little  above  this  a 
small  vertical  fissure,  ihefssure  of  the  helix.  The  termination  of  the 
helix  and  antihelix  forms  a  lengthened  process,  the  processus  oaudatus^ 
which  is  separated  from  the  concha  by  an  extensive  fissure.  Upon 
the  anterior  surface  of  the  tragus  is  another  fissure,  the  ^fissure  of  the 
tragus,  and  in  the  lobulus  the  fibro-cartilage  is  wholly  deficient.  The 
fibro-cartilage  of  the  meatus,  at  the  upper  and  anterior  part  of  the 
cylinder,  is  divided  from  the  concha  by  a  fissure  which  is  closed  in  the 
entire  ear  by  ligamentous  fibres ;  it  is  firmly  attached  at  its  termina- 
tion to  the  processus  auditorius. 

The  Ligaments  of  the  external  ear  are  those  which  attach  the  pinna 
to  the  side  of  the  head,  viz.  the  anterior,  posterior,  and  ligament  of 
the  tragus ;  and  those  of  the  fibro-cartilage  which  serve  to  preserve  its 
folds  and  connect  the  opposite  margins  of  the  fissures.  The  latter  are 
two  in  number,  the  ligament  between  the  concha  and  the  processus 
caudatus,  and  the  broad  ligament  which  extends  firom  the  upper  mar^ 
gin  of  the  fibro-cartilage  of  the  tragus  to  the  helix,  and  completes  the 
meatus. 

The  proper  Muscles  of  the  pinna  are  the — 

Major  helicis. 
Minor  helicis, 
Tragicus, 
Antitragicus, 
Transversus  auriculae. 

The  Major  Jtelicis  is  a  narrow  band  of  muscular  fibres  situated  upon 
the  anterior  border  of  the  helix,  just  above  the  tragus. 

The  Minor  helicis  is  placed  upon  the  posterior  border  of  the  helix, 
at  its  commencement  in  the  fossa  of  the  concha. 

The  Tragicus  is  a  thin  quadrilateral  layer  of  muscular  fibres,  situated 
upon  the  tragus. 

The  Antitragicus  arises  from  the  antitragus,  and  is  inserted  into  the 
posterior  extremity,  or  processus  caudatus  of  the  helix. 
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The  Transvenus  auricultB^  partly  tendinous  and  partly  muaculary 
extends  transversely  from  the  convexity  of  the  concha  to  that  of  the 
helix,  on  the  posterior  sur£ace  of  the  pinna. 

These  muscles  are  rudimentary  in  the  human  ear,  and  deserve  only 
the  title  of  muscles  in  the  ears  of  animals.  Two  other  muscles  are 
described  by  Mr.  Tod,*  the  Mquus  auris  and  ooiUractor  meatus^  or 
trago-heUous, 

The  Meatus  auditorius  is  a  canal,  partly  cartilaginous  and  partly 
osseous,  about  an  inch  in  length,  which  extends  inwards  and  a  little 
forwards  from  the  concha  to  the  tympanum.  It  is  narrower  in  the 
middle  than  at  each  extremity,  forms  an  oval  cylinder,  the  long 
diameter  being  vertical,  and  is  slightly  curved  upon  itself  the  con- 
cavity looking  downwards. 

It  is  lined  by  an  extremely  thin  pouch  of  epidermis,  which,  when 
withdrawn  after  maceration,  preserves  the  form  of  the  meatus.  Some 
stiff  short  hairs  are  also  found  in  its  interior,  which  stretch  across  the 
tube,  and  prevent  the  ingress  of  insects  and  dust.  Beneath  the  epi- 
dermis are  a  number  of  small  oeruminow/olUcles^  which  secrete  the  wax 
of  the  ear. 

VesseU  and  Nerves, — The  pinna  is  plentifully  supplied  with  arteries; 
by  the  anterior  auricular  from  the  temporal,  and  by  the  postmor 
auricular  from  the  external  carotid. 

Its  Nerves  are  derived  from  the  anterior  auricular  of  the  fifth,  the 
posterior  auricular  of  the  facial,  and  the  auricularis  magnus  of  the  cer- 
vical plexus. 

MIDDLE  EAR  OR  T7MPANUM. 

The  tympanum  is  an  irregular  bony  cavity,  compressed  from  without 
inwards,  and  situated  within  the  petrous  bone.  It  is  bounded  exUr- 
naUy  by  the  meatus  and  membrana  tympani ;  internally  by  the  base  of 
the  petrous  bone ;  and  in  its  circumference  by  the  petrous  bone  and 
mastoid  cells. 

The  MetfUtrana  tympani  is  a  thin  and  semi-transparent  membrane 
of  an  oval  shape,  the  long  diameter  being  vertical.  It  is  inserted  into 
a  groove  around  the  circumference  of  the  meatus  near  its  termination, 
and  is  placed  obliquely  across  the  area  of  that  tube,  the  direction  of  the 
obliquity  being  downwards  and  inwards.  It  is  concave  towards  the 
meatus,  and  convex  towards  the  tympanum,  and  is  composed  of  three 
layers,  an  eaiemal  epidermic,  middle  fibrous  and  muscular,  and  intemal 
mucous,  derived  from  the  mucous  lining  of  the  tympanum. 

The  tympanum  contains  three  small  bones,  ossicula  aadUuSy  viz., 
the  malleus,  incus,  and  stapes. 

*  "  The  Anatomy  and  Physiology  of  the  Organ  of  Hearing,*'  by  David 
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The  Malleus  (hammer)  consists  of  a  head,  neck,  handle  (manu- 
6nttfn),and  two  processes,  long  (prooesisus  gracilie^,  and  short  (processus 
brevis).  The  manabrium  is  connected  to  the  membrana  tympani  by 
its  whole  length  extending  to  below  the  central  point  of  that  mem- 
brane. It  lies  beneath  its  mucous  layer,  and  serves  as  a  point  of 
attachment  to  which  the  radiating  fibres  of  the  fibrous  layer  converge. 
The  long  process  descends  to  a  groove  near  the  fissura  Glaseri,  and 
gives  attachment  to  the  laxator  tympani  muscle.  Into  the  short  pro- 
ems is  inserted  the  tendon  of  the  tensor  tympani,  and  the  head  of  the 
bone  articulates  with  the  incus. 


Fig.  166.« 


*  A  diagram  of  the  ear.  p.  The  pinna,  t.  The  ^mpanum.  /.  The  labyrinth. 
1.  The  upper  part  of  the  helix.  2.  The  antihelix.  3.  The  tragus.  4.  The 
antitn^jUB.  5.  The  lobulus.  6.  The  concha.  ?.  The  upper  j)art  of  the  fossa 
iimominata-  8.  The  meatus.  9.  The  membrana  tympani,  divided  by  the  sec- 
tion. 10.  The  three  little  bones,  crossing  the  area  of  the  tympanum,  malleus, 
incus,  and  stapes ;  the  foot  of  the  stapes  blocks  up  the  fenestra  ovalis  upon  the 
inner  wall  of  tne  tympanimi.  1 1 .  The  promontory.  12.  The  fenestra  rotunda ; 
the  dark  opening  above  the  ossicula  leads  into  the  mastoid  cells.  13.  The  Eus- 
tachian tube ;  the  little  canal  upon  this  tube  contains  the  tensor  tympani  mus- 
de  in  its  passage  to  the  tympanum.  14.  The  vestibule.  15.  The  three  semi- 
circular canals,  horizontal,  perpendicular  and  oblique.  l6.  The  ampuUse 
upon  the  perpendicular  and  horizontal  canals.  17>  The  cochlea.  18.  A  de- 
pression between  the  convexities  of  the  two  tubuli  which  communicate  with  the 
tympanum  and  vestibule ;  the  one  is  the  scala  tympani,  terminating  at  12 ;  the 
other  is  the  scala  vestibuli. 
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The  Incus  {(moU)  it  named  from  an  imagined  resemblance  to  an 
anvil.  It  has  also  been  likened  to  a  bicuspid  tooth,  having  one  root 
longer  than,  and  widely  separated  from  the  other.  It  consists  of  two 
processes,  which  unite  nearly  at  right  angles,  and  at  their  junction 
form  a  flattened  body,  to  articulate  with  the  head  of  the  malleus.  The 
short  process  is  attached  to  the  margin  of  the  opening  of  the  mastoid 
cells  by  means  of  a  short  ligament ;  the  long  process  descends  neariy 
parallel  with  the  handle  of  the  malleus,  and  curves  inwards,  near 
its  termination.  At  its  extremity  is  a  small  globular  projection,  the 
o§  orbicidare,  which  in  the  foetus  is  a  distinct  bone,  but  becomes 
anchylosed  to  the  long  process  of  the  incus  in  the  adult ;  this  process 
articulates  with  the  head  of  the  stapes. 

The  Stapes  is  shaped  like  a  stirrup,  to  which  it  bears  a  close  resem- 
blance. Its  head  articulates  with  the  os  orbiculare,  and  the  two 
branches  are  connected  by  their  extremities  with  a  flat  oval-shaped 
plate,  representing  the  foot  of  the  stirrup.  The  foot  of  the  stirrup  is 
received  into  the  fenestra  ovalis,  to  the  margin  of  which  it  is  con- 
nected by  means  of  a  circular  ligament ;  it  is  in  contact,  by  its  sur- 
fiice,  with  the  membrana  vestibuli,  and  is  covered  in  by  the  mucous 
lining  of  the  tympanum.  The  neck  of  the  stapes  gives  attachment  to 
the  stapedius  muscle. 

The  ossicula  auditiis  are  retained  in  their  position  and  moved  upon 
themselves  by  means  of  ligunents  and  muscles. 

The  L^mefOs  are  three  in  number  ;  the  ligament  of  the  head  of 
the  malleus,  which  is  attached  superiorly  to  the  upper  wall  of  the 
tympanum  ;  the  ligament  of  the  incus,  a  short  and  thick  band,  which 
serves  to  attach  the  extremity  of  the  ^ort  process  of  that  bone  to  the 
margin  of  the  opening  of  the  mastoid  cells  ;  and  the  circular  ligament 
which  connects  the  margin  of  the  foot  of  the  stapes  with  the  circum- 
ference of  the  fenestra  ovidis.  These  ligaments  have  been  described 
as  muscles,  by  Mr.  Tod,  under  the  names  of  superior  capitis  mallei, 
obliquus  incudis  extemus  posterior,  and  musculus  vel  structura  sta- 
pedii  inferior. 

The  Musdes  of  the  tympanum  are  four  in  number,  the — 

Tensor  tympani, 
Liaxator  tympani, 
Laxator  tympani  minor, 
Stapedius. 

The  Tensor  tympani  (musculus  intemus  mallei)  arises  from  the 
spinous  process  of  the  sphenoid,  from  the  petrous  portion  of  the  tem- 
poral bone,  and  from  the  Eustachian  tube,  and  passes  forwards  in  a 
distinct  canal,  separated  from  the  tube  by  the  processus  cochleariformis, 
to  be  inserted  into  the  handle  of  the  malleus,  immediately  below  the 
commencement  of  the  processus  gracilis. 

The  LaaxUor  tympani  (musculus  extemus  mallei)  arises  ftom  the 
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spinons  process  of  the  sphenoid  bone,  and  passes  through  an  opening 
in  the  fissura  Glaseri,  to  be  imerted  into  the  long  process  of  the 
malleus.     This  is  regarded  as  a  ligament  by  some  anatomists. 

The  Lcueator  tympani  minor  arises  from  the  upper  margin  of  the 
meatus,  and  is  inserted  into  the  handle  of  the  malleus,  near  the  pro- 
cessus brevis.     This  is  regarded  as  a  ligament  by  some  anatomists. 

The  Stapedius  arises  firom  the  interior  of  the  pyramid,  and  escapes 
from  its  summit  to  be  inserted  into  the  neck  of  the  stapes. 

Foramina, — The  openings  in  the  tympanum  are  ten  in  number,  jlive 
large  and  Jive  small ;  they  are — 

Large  Openings.  Small  Openings. 

Meatus  auditorius.  Entrance  of  the  chorda  tympani, 

Fenestra  ovalis.  Exit  of  the  chorda  tympani, 

Fenestra  rotunda.  For  the  laxator  tympani. 

Mastoid  cells,  For  the  tensor  tympani. 

Eustachian  tube.  For  the  stapedius. 

The  opening  of  the  meatus  auditorius  has  been  previously  described. 

The  Fenestra  ovalis  (fenestra  restibuli),  is  a  reniform  opening, 
situated  at  the  bottom  of  a  small  oval  fossa  (the  pelvis  ovalis),  in  the 
upper  part  of  the  inner  wall  of  the  tympanum,  directly  opposite  the 
meatus.  The  long  diameter  of  the  fenestra  is  directly  horizontally, 
and  its  convex  borders  upwards.  It  is  the  opening  of  communication 
between  the  tympanum  and  the  vestibule,  and  is  closed  by  the  foot  of 
the  stapes  and  by  the  lining  membranes  of  both  cavities. 

The  Fenestra  rotunda  (fenestra  cochlese)  is  somewhat  triangular  in 
its  form,  and  situated  in  the  inner  wall  of  the  tympanum,  below  and 
rather  posteriorly  to  the  fenestra  ovalis,  from  which  it  is  separated  by 
a  bony  elevation,  called  the  promontory.  It  serves  to  establish  a  com- 
munication between  the  tympanum  and  the  cochlea.  In  the  fresh 
subject  it  is  closed  by  a  proper  membrane  (m.  tympani  secundaria),  as 
well  as  by  the  lining  of  both  cavities. 

The  Mastoid  cells  are  numerous,  and  occupy  the  whole  of  the 
interior  of  the  mastoid  process,  and  part  of  the  petrous  bone.  They 
communicate  by  a  large  irregular  opening  with  the  upper  and  posterior 
circumference  of  the  tympanum. 

The  Eustachian  tube  is  a  canal  of  communication  extending  ob- 
liquely between  the  pharynx  and  the  anterior  circumference  of  the 
tympanum.  In  structure  it  is  partly  fibro-cartilaginous  and  partly 
osseous,  is  broad  and  expanded  at  its  pharyngeal  extremity,  and 
narrow  and  compressed  at  the  tympanum. 

The  smaller  openings  serve  for  the  transmission  of  the  chorda  tym- 
pani nerve,  and  three  of  the  muscles  of  the  tympanum. 

The  opening  by  which  the  ekorda  tympani  enters  the  tympanum,  is 
near  the  root  of  the  pyramid,  at  about  the  middle  of  the  posterior 
loall. 


512  FORAMINA  OF  THE  TYMPANUM. 

The  opening  of  exit  for  the  chorda  iympam  is  at  the  fissma  Glaaeri 
in  the  cmterior  wall  of  the  tympanum. 

The  opening  for  the  Uueator  iympani  muede  is  also  situated  in  the 
fissure  Glaseri,  in  the  anierior  wall  of  the  tympanum. 

The  opening  for  the  tensor  tympani  musde  is  in  the  inner  toall,  im- 
mediately above  the  opening  of  the  Eustachian  tube. 

The  opening  for  the  etapedim  musde  is  at  the  apex  of  a  conical  bony 
eminence,  called  the  pyramid,  which  is  situated  on  the  posterior  wall 
of  the  tympanum,  immediately  behind  the  fenestra  ovalis. 

Diiectiy  above  the  fenestra  OTalis  is  a  rounded  ridge  formed  by  the 
projection  of  the  aquaductus  Fallopiu 

Beneath  the  fenestra  ovalis  and  separating  it  from  the  fenestra  ro- 
tunda is  the  promontory,  a  rounded  prominence  formed  by  the  projec- 
tion of  the  first  turn  of  the  cochlea.  It  is  channeled  upon  its  snrfiu» 
by  three  small  grooves,  which  lodge  the  three  tympanic  branches  of 
Jacobson's  nerve. 

The  Foramina  and  processes  of  ihe  tympanum  may  be  arranged, 
according  to  their  situation,  into  four  groups. 

1.  In  the  Eaetemal  wall  is  the  meatus  audUorius,  closed  by  the 
membrana  tympani* 

2.  In  the  Inner  wall,  from  above  downwards,  are  the — 

Opening  for  the  tensor  tympani, 

Ridge  of  the  aqusductus  Fallopii, 

Fenestra  ovalis, 

Promontory, 

Grooves  for  Jacobson^s  nerve. 

Fenestra  rotunda. 

3.  In  the  Posterior  wdU  are  the — 

Opening  of  the  mastoid  cells 

Pyramid, 

Opening  for  the  stapedius, 

Opening  for  Jacobson^s  nerve, 

Apertura  chordae  (entrance). 

4.  In  the  Anterior  tccUl  are  the — 

Eustachian  tube, 

Fissura  Glaseri, 

Opening  for  the  laxator  tpmpani 

Apertura  chordae  (exit). 

The  tympanum  is  lined  by  a  vascular  mucous  membrane,  which  in- 
vests the  ossicula  and  chorda  tympani,  and  forms  the  internal  layer  of 
the  membrana  tympani.     From  the  tympanum  it  is  reflected  into  the 
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mastoid  cells,  which  it  lines  throughout,  and  passes  through  the  Eus- 
tachian tube  to  become  continuous  with  the  mucous  membrane  of  the 
pharynx. 

Vessels  and  Nerves. — The  Arteries  of  the  tympanum  are  derived 
from  the  internal  maxillary,  internal  carotid,  and  posterior  auricular. 

Its  Nerves  are — 1.  Minute  branches  from  the  facial,  which  are 
distributed  to  the  stapedius  muscle.  2.  The  chorda  tympam,  which 
leaves  the  facial  nerve  near  the  stylo-mastoid  foramen,  and  arches 
upwards  to  enter  the  tympanum  at  the  root  of  the  pyramid ;  it  then 
passes  forwards  between  the  handle  of  the  malleus  and  long  process  of 
the  incus,  to  its  proper  opening  in  the  fissura  Glaseri.  3.  The  tymr 
panic  branches  o/Jacobson^s  nerve,  which  are  distributed  to  the  mem- 
branes of  the  fenestra  ovalis  and  fenestra  rotunda,  and  to  the  Eusta- 
chian tube,  and  form  a  plexus  by  communicating  with  the  carotid 
plexus,  otic  ganglion,  and  Vidian  nerve.  4.  A  filament  from  the  otic 
ganglion  to  the  tensor  tympani  muscle. 


INTERNAL   EAR, 

The  Internal  ear  is  called  lahyrinth,  from  the  complexity  of  its  com- 
munications ;  it  consists  of  a  membranous  and  an  osseous  portion. 
The  osseous  labyrinth  presents  a  series  of  cavities  which  are  channeled 
through  the  substance  of  the  petrous  bone,  and  is  situated  between  the 
cavity  of  the  tympanum  and  the  meatus  auditorius  intemus.  It  is 
divisible  into  the — 

Vestibule, 
Semicircular  canals, 
Cochlea. 

The  Vestibule  is  a  small  three-cornered  cavity,  compressed  frvm 
without  inwards,  and  situated  immediately  within  the  inner  wall  of 
the  tympanum.  The  three  comers  which  are  named  ventricles  or 
comua  are  placed,  one  anteriorly,  one  superiorly,  and  one  posteriorly. 

The  Anterior  ventricle  receives  the  oval  aperture  of  the  scala  vesti- 
buli  ;  the  superior,  the  ampullary  openings  of  the  superior  and  hori- 
zontal semicircular  canals  ;  the  posterior  ventricle  receives  the  am- 
pullary opening  of  the  oblique  semicircular  canal,  the  common  aperture 
of  the  oblique  and  perpendicular  canals,  the  termination  of  the  hori- 
zontal caniJ,  and  the  aperture  of  the  aquseductus  vestibiili  In  the 
anterior  ventricle  is  a  small  depression,  which  corresponds  with  the 
posterior  segment  of  the  cul  de  sac  of  the  meatus  auditorius  intemus  ; 
it  is  called  tiie  fovea  hemispherica,  and  is  pierced  by  a  cluster  of  small 
openings,  the  macula  cribrosa.  In  the  mperior  venhide  of  the  vesti- 
bule is  another  small  depression,  the  fovea  elliptica,  which  is  separated 
from  the  fovea  hemispherica  by  a  projecting  crest,  the  eminentia 
pyramidalis.    The  latter  is  pierced  by  numerous  minute  openings  for 

2  L 


514  8BMICIRCULAR  CANALS. 

the  passage  of  nervous  filaments.  The  posterior  ventride  presents  a 
third  small  depresnon,  the  fovea  sulciformis,  which  leads  apwards  to 
the  ostium  aquaednctos  vestibulL  The  internal  tcaU  of  the  vestibule 
corresponds  with  the  bottom  of  the  cul  de  sac  of  the  meatus  auditoiios 
intemus,  and  is  pierced  by  numerous  small  openings  for  the  trans- 
mission of  neiTOUS  filaments.  In  the  ademal  or  tympame  waU  is  the 
reniform  opening  of  the  fenestra  ovalis  (fenestra  vestibuli),  the  margin 
of  which  presents  a  prominent  rim  towards  the  cavity  of  the  vestibvde. 
The  openings  of  the  vestibule  may  be  arranged,  like  those  of  the 
tympanum,  into  large  and  amaU, 

The  Large  opemnge  are  seven  in  number ;  viz.  the — 

Fenestra  ovalis, 

Scala  vestibuli, 

Five  openings  of  the  three  semicircular  canals. 

The  SmaU  cpenmge  are  the — 

Aqusductus  vestibuli, 

Openings  for  small  arteries, 

Openings  for  branches  of  the  auditory  nerve. 

The  Fenestra  ovalis  has  already  been  described  ;  it  is  the  opening 
into  the  tympanum. 

The  opening  of  the  scala  vesObuU  is  the  oval  termination  of  the  ves- 
tibular canal  of  the  cochlea. 

The  Aguadudus  vestibuli  (canal  of  Cotunnius)  is  the  commencement 
of  the  small  canal  which  opens  under  tiie  osseous  scale  upon  the  poe- 
terior  sur&ce  of  the  petrous  bone.  It  gives  passage  to  a  process  of 
membrane  which  is  continuous  internally  with  the  lining  membrane 
of  the  vestibule,  and  externally  with  the  dura  mater,  and  to  a  small 
vein. 

The  Openings  for  the  arteries  and  nerves  are  situated  in  the  internal 
wall  of  the  vestibule,  and  correspond  with  the  termination  of  the 
meatus  auditorius  internus. 

The  Semicircular  canals  are  three  bony  passages  communi- 
cating with  the  vestibule,  into  which  they  open  by  both  extremities. 
Near  one  extremity  of  each  of  the  canals  is  a  remarkable  dilatation  of 
its  cavity,  which  is  called  the  ampulla  (sinus  ampullaceus).  The 
superior,  or  perpendicular  canal  (canalis  semicircularis  verticaHs  supe- 
rior), is  directed  transversely  across  the  petrous  bone,  forming  a  pro- 
jection upon  the  anterior  face  of  the  latter.  It  commences  by  means 
of  an  ampulla  in  the  superior  ventricle  of  the  vestibule,  and  terminates 
posteriorly  by  joining  with  the  oblique,  and  forming  a  common  canal, 
which  opens  into  the  upper  part  of  the  posterior  ventricle.  The 
middle  or  chUque  canal  (canalis  semicircularis  verticalis  posterior)  cor- 
responds with  the  posterior  part. of  the  petrous  portion  of  the  temporal 
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g  by  an  unpuUary  dilatation  ia  the  poaterior  Ten- 
Uide,  and  CDrves  nearly  perpendiculariy  upwarda  to  terminftle  in  the 
cammon  canal.  In  the  ampulla  of  tbis  canal  are  numeroiu  minale 
openings  for  nerroua  liliunenti.  The  in/erior  or  horiamlal  canal 
(canalis  semicircalaria  horizontaliB)  is  directed  outwardB  towards  the 
base  of  the  pelnus  bone,  and  is  shorter  than  the  two  pKceding.  It 
commences  hy  an  HCnpuUary  dilatation  in  the  superior  rentricle,  and 
terminates  in  the  poaterior  ventricle. 

The  Cochlea  {anail 
tifS)  forms  the  anterior 
portion  of  the  labyrinth, 
corresponding  by  its 
apei  with  the  anterior 
wall  of  the  petrons 
bone,  and  by  its  base 
with  the  anterior  dc- 
preation  at  the  bottom 
of  the  cul  de  sac  of  the 

temuB.  It  connsts  of 
an  osseous  and  gmdnal- 
ly  tapering  canal,  about 
one  inch  and  a  half  in 
length,    which    makes 

two  turns  and  a  half  spirally  around  a  central  axis  called  the  modiolna. 
The  central  aiis  or  modioiua  is  large  near  its  base  where  it  corre- 
sponds with  the  first  turn  of  the  cochlea,  and  diroinishes  in  diameter 
towards  its  eitremity.  At  its  base  it  is  pierced  by  nmnenius 
minnte  openings  which  tmnsmit  tb«  filaments  of  the  coddeor  nerve* 
These  openings  are  disposed  in  a  spiral  manner :  hence  they  have 
received  from  Cotunniotl  the  name  of  tiactus  spiralis  fbnuninn- 


*  The  r«chles  di^ded  pamllsl  wit 
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lentoB.  The  modiolus  is  eyery  where  trayened  in  the  directioii  of  its 
length  by  minute  canals,  which  pioceed  from  the  tractus  spiralis 
fonuninulentus,  and  terminate  upon  the  sides  of  the  modiolus,  by 
opening  into  the  canal  of  the  cochlea  or  upon  the  surface  of  its  lamina 
spiralis.  The  central  canal  of  the  tractus  spiralis  foraminulentus  is 
larger  than  the  rest,  and  is  named  the  tubulus  centralis  modioli ;  it 
is  continued  onwards  to  the  extremity  of  the  modiolus,  and  transmits 
a  nerve  and  small  artery,  the  arteria  centralis  modioli. 

The  interior  of  the  canal  of  the  cochlea  is  partially  divided  into  two 
passages  (scalse)  by  means  of  a  thin  and  porous  lamina  of  bone  (zonula 
ossea  laminae  spiralis),  which  is  wound  spirally  around  the  modiolus 
in  the  direction  of  the  canal.  This  bony  septum  extends  for  about 
two-thirds  across  the  diameter  of  the  canal,  and  in  the  firesh  subject  is 
prolonged  to  the  opposite  wall  by  means  of  a  membranous  layer,  so  as 
to  constitute  a  complete  partition,  the  lamina  spiralis.  The  osseous 
lamina  spiralis  consists  of  two  thin  lamellae  of  bone,  between  which,  and 
through  the  perforations  on  their  surfaces,  the  filaments  of  the  cochlear 
nerve  reach  the  membrane  of  the  cochlea.  At  the  apex  of  the  cochlea 
the  lamina  spiralis  terminates  by  a  pointed,  hook-shaped  process,  the 
hamulus  laminae  spiralis.  The  two  ecalad  of  the  cochlea,  which  are  com- 
pletely separated  throughout  their  length  in  the  living  ear,  communicate 
superiorly  over  the  hamulus  laminae  spiralis  by  means  of  an  opening 
common  to  both,  which  has  been  termed  by  Breschet  heUco-irema 
(ix<^  iX/Ww  volvere — rfifAo),  Inferiorly,  one  of  the  two  scake,  the 
scala  vestibuli,  terminates  by  means  of  an  oval  aperture  in  the 
anterior  ventricle  of  the  vestibule;  while  the  other,  the  scala  tympani, 
becomes  somewhat  expanded,  and  opens  into  the  tympanum 
through  the  fenestra  rottmda  (fenestra  cochleae).  Near  the  termi- 
nation of  the  scala  tympani  is  the  small  opening  of  the  aquaednctna 
cochleae. 

The  internal  surfi&ce  of  the  osseous  labyrinth  is  lined  by  a  fibro- 
serous  membrane,  which  is  analogous  to  the  dura  mater  in  performing 
the  office  of  a  periosteum  by  its  exterior,  whilst  it  fulfils  the  purpose 
of  a  serous  membrane  by  its  internal  layer,  secreting  a  limpid  fluid, 
the  aqua  labyrinthi  (liquor  Cotunnii),and  sending  a  reflection  inv^ards 
upon  the  nerves  distributed  to  the  membranous  labyrinth.  In  the 
cochlea  the  membrane  of  the  labyrinth  invests  the  two  sur&ces  of  the 
bony  lamina  spiralis,  and  being  continued  from  its  border  across  the 
diameter  of  the  canal  to  its  outer  wall,  forms  the  membranous  lamina 
spiralis,  and  completes  the  separation  between  the  scala  tympani  and 
scala  vestibuli.  The  fenestra  ovalis  and  fenestra  rotunda  are  closed 
by  an  extension  of  this  membrane  across  them,  assisted  by  the  mem- 
brane of  the  tympanum  and  a  proper  intermediate  layer.  Besides 
lining  the  interior  of  the  osseous  cavity,  the  membrane  of  the  laby- 
rinth sends  two  delicate  processes  along  the  aqueducts  of  the  vestibule 
and  cochlea  to  the  internal  surface  of  the  dura  mater,  with  which  they 
are  continuous.    These  processes  are  the  remains  of  a  communication 


ori^pnally  Babrialing  between 
the  dura  mster  and  the  cseit; 
of  the  labyrinth. t 

The   M: 


a  perfect  Gounterpart  with  re- 
spect to  form,  of  the  veatibule 
and  aemiciicular  canale.  It 
conaiata  of  a  gmall  elougated 
rac,  sacculua  communis  (utri- 
culuB  communis);  of  three  aemi- 
circukr  memhianoua  canals, 
which  correspond  with  the  OBse- 

wilh  the  aocculus  communia ; 
and  of  a  small  round  sac  (sac- 
ctUua  proprius),  which  occupies 
tlie  anlerior  iflntticU  of  the 
Teatibnle,  and  lies  in  close  con- 
tact with  the  external  snr&ce  of 
Ote   lacculus  commiuiis.     The 

*  The  Isbjrinlh  of  the  left  rat,  I 


a  order  tu  show  [t«  « 
a.  1.  The  ariCj  of  a 
\r  Id  slunr  the  thnx-co 


tuperioT  branch  of  the  t«b- 


Ciehipediii 
which  ternuE 
poucb-    Id  the  ear  fli 
tloD  of  the  aqueduct 
imguliic  dcrdopmeni 


WhutonJ^. 
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membranous  semicircnUir  canals  are  two-thirds  smaller  in  diameter 
than  the  osseous  canals. 

The  membranoas  labyrinth  is  retained  in  its  position  by  means  of 
the  nmnerons  nervous  filaments  which  are  distributed  to  it  from  the 
openings  in  the  inner  wall  of  the  vestibule,  and  is  separated  from 
the  lining  membrane  of  the  labyrinth  by  the  aqua  labyrinthL  In 
structure  it  is  composed  of  four  layers :  an  extenal  or  serous  layer, 
derived  from  the  lining  membrane  of  the  labyrinth ;  a  vascular  layer, 
in  which  an  abundance  of  minute  vessels  are  distributed  ;  a  nervous 
layer,  formed  by  the  expansion  of  the  filaments  of  the  vestibular  nerve 
and  an  internal  and  serous  membrane,  by  which  the  limpid  fluid  which 
fills  its  interior  is  secreted.  Some  patches  of  pigment  have  been  ob- 
served by  Mr.  Wharton  Jones  in  the  tissue  of  the  membranous  laby- 
rinth of  man.    Among  animals  such  spots  are  constant. 

The  membranous  labyrinth  is  filled  in  its  interior  with  a  limpid 
fluid,  first  well  described  by  Scarpa,  and  thence  named  liquor  Scarpee* 
(endolymph,  vitreous  humour  of  the  ear),  and  contains  two  small  cal- 
careous masses  called  otoconites.  The  otoconUes  («vf,  tiros  »iut^  the 
ear-dust),  consist  of  an  assemblage  of  minute,  crystalline  particles  of  car- 
bonate and  phosphate  of  lime,  held  together  by  animal  substance,  and 
probably  retained  in  form  by  a  reflection  of  tiie  lining  membrane  of 
the  mebranous  labyrinth.  They  are  found  suspended  in  the  liquw 
Scarpse;  one  in  the  sacculus  communis,  the  other  in  the  sacculus 
proprius,  from  that  part  of  each  sac  with  which  the  nerves  are  con- 
nected. 

The  Auditory  nerve  divides  into  two  branches  at  the  bottom  of 
the  cul  de  sac  of  the  meatus  auditorius  intemus ;  a  vestibular  nerve, 
and  a  cochlear  nerve.  The  vestibular  nerve,  the  most  posterior  of 
the  two,  divides  into  three  branches,  superior,  middle,  and  inferior. 
The  superior  vestibular  branch  gives  off  a  number  of  filaments  which 
pass  through  the  minute  openings  of  the  eminentia  pyramidalis  and 

< 

the  vestibule,  and  that  below  it  in  the  inferior  ventricle.  18.  The  saccnlaa 
proprius  situated  in  the  anterior  ventricle ;  its  otoconite  is  seen  through  its 
membranous  parietes,  and  a  nervous  fasciculus  derived  from  the  oiiddle 
branch  of  the  vestibular  nerve  is  distributed  to  it.  The  spaces  around  the 
membranous  labyrinth  are  occupied  by  the  aqua  labyrinui.  13.  Hie  first 
turn  of  the  cochlea;  the  figure  points  to  the  soda  tympani.  14.  The  eztre- 
mit;|r  of  the  scaU  tympani  corresponding  with  the  fenestra  rotunda.  15-  The 
lamina  spiralis ;  the  nnire  is  situated  m  the  scala  vestibuli.  16.  The  open- 
ing of  the  scala  vestibuli  into  the  vestibule.  17.  The  second  turn  ot  the 
cochlea;  the  figure  is  placed  upon  the  lamina  spiralis,  and  therefore  in  the 
scala  vestibuli,  the  scala  tympani  being  beneath  the  lamina.  18.  The  re- 
maining half  turn  of  the  cochlea ;  the  fiffure  is  placed  in  the  scala  tympani. 
19  The  lamina  spiralis  terminating  in  a  falctform  extremity.  The  dark  space 
included  within  tne  fsldform  curve  of  the  extremity  of  the  lamina  spiialis  is 
the  helicotrema.    20.  The  iirfiindibulum. 

*  Antonio  Scarpa  is  cdebrated  for  several  beautifid  surgical  and  anatcnni- 
cal  monographs;  as,  for  example,  his  work  on  "  Aneurism,"  "  De  Audita  et 
Olfoctu,"  &c.  An  account  of  the  aqua  labyrinthi  will  be  found  in  his  anato< 
mical  observations  "  De  Structure  Fenestra  Botundae,  et  de  Timpano 
Secundario.'* 
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superior  Tentride  of  the  vestibule,  and  are  distributed  to  the  sacculuB 
communis  and  ampulke  of  the  perpendicular  and  horizontal  semicircular 
canals.  The  middle  yestibular  branch  sends  off  numerous  filaments, 
which  pass  through  the  openings  of  the  macula  cribrosa  in  the  anterior 
Tentride  of  the  vestibule,  and  are  distributed  to  the  saoculus  proprius. 
The  infisrior  and  smallest  branch  takes  its  course  backwards  to  the 
posterior  wall  of  the  vestibule,  and  gives  off  filaments  which  pierce  the 
wall  of  the  ampullary  dilatation  of  the  oblique  canal  to  be  distributed 
upon  its  ampuUa.  According  to  Stiefensand  there  is  in  the  situation 
of  the  point  of  entrance  of  the  nervous  filaments  into  the  ampullae  a 
deep  depression  upon  the  exterior  of  the  membrane,  and  upon  the  in- 
terior a  corresponding  projection,  which  forms  a  kind  of  transverse 
septum,  parti^y  dividing  the  cavity  of  the  ampulla  into  two  cham- 
bers. In  the  substance  of  the  sacculi  and  ampuUae,  the  nervous 
filaments  radiate  in  all  directions,  anastomosing  with  each  other,  and 
forming  interlacements  and  loops,  and  they  terminate  upon  the  inner 
sur&ce  of  the  membrane  in  minute  papillae,  resembling  those  of  the 
retina. 

The  CocMear  nerve  divides  into  numerous  filaments  which  enter  the 
foramina  of  the  tractus  spiralis  foiaminulentus  in  the  base  of  the 
cochlea,  and  passing  upwards  in  the  canals  of  the  modiolus,  bend  out- 
wards at  right  angles,  to  be  distributed  in  the  tissue  of  the  lamina 
spiralis.  The  central  portion  of  the  nerve  passes  through  the  tubulus 
centralis  of  tiie  modiolus,  and  supplies  the  apicial  portion  of  the  lamina 
spiralis.  In  the  lamina  spiralis  the  nervous  filaments  lying  side  by 
side  on  an  even  plane  form  numerous  anastomosing  loops,  and  spread 
out  into  a  nervous  membrane.  According  to  Treviranus  and  Gottsche, 
the  ultimate  terminations  of  the  filaments  assume  the  form  of  papillae. 

The  Arteries  of  the  labyrinth  are  derived  prindpally  from  the 
auditory  branch  of  the  superior  cerebellar  artery. 


ORGAN  OF  TASTE. 

The  Tongue  is  composed  of  muscular  fibres,  which  are  distributed  in 
layers  arranged  in  various  directions :  thus,  some  are  disposed  longi- 
iudinaUy ;  others  transversely/ ;  others,  again,  obUquely  and  vertically. 
Between  the  muscular  fibres  is  a  considerable  quantity  of  adipose 
substance. 

The  tongue  is  connected  posteriorly  with  the  os  hyoides  by  muscular 
attachment,  and  to  the  epiglottis  by  mucous  membrane,  forming  the 
three  folds  which  are  called  fr&na  qt^loitidis.  On  either  side  it  is 
held  in  connection  with  the  lower  jaw  by  mucous  membrane,  and  in 
firont  a  fold  of  that  membrane  is  formed  beneath  its  under  surfiue, 
which  is  named  franum  lingua. 

The  sur&ce  of  the  tongue  is  covered  by  a  dense  layer  analogous  to 
the  corium  of  the  skin,  which  gives  support  to  papillae.    A  raphi 


5*20  T0N6UK. — PAPlLLiB. 

marks  the  middle  line  of  the  oigan,  and  divides  it  into  symmetrical 
halves. 

The  PapUU  of  the  ionffue  are  the  — 

Papillae  ciicnmvallatse. 
Papillae  conicae, 
Papillae  filiformes, 
Papillae  fimgiformes. 

The  PapiUcB  circumvaUata  are  of  large  size,  and  from  fifteen  to 
twenty  in  nomber.  They  are  situated  on  the  dorsum  of  the  tongue, 
near  its  root,  and  form  a  row  on  each  side,  which  meets  its  fellow 
at  the  middle  line,  like  the  two  branch^  of  the  letter  A.  Each 
papilla  resembles  a  cone,  attached  by  its  apex  to  the  bottom  of  a  cup- 
shaped  depression :  hence  they  are  also  named  papillae  calyci/ifrmeg. 
This  cup-shaped  cavity  forms  a  kind  of  fossa  around  the  papilk, 
whence  their  name  droumvaUaUB.  At  the  meeting  of  the  two  rows  of 
these  papillae  upon  the  middle  of  the  root  of  the  tongue,  is  a  deep 
mucous  follicle  called  ^ra^mn  cacum. 

The  PajnU4E  oonica  and  jQiformu  cover  the  whole  sui&oe  of  the 
tongue  in  front  of  the  circumvallatae,  but  are  most  abundant  near  its 
apex.  They  are  conical  and  filiform  in  shape,  and  Jiave  their  points 
directed  backwards. 

The  PapWaJutigifimMs  are  irregularly  dispersed  over  the  dorsum 
of  the  tongue,  and  are  easily  recognised  among  the  other  papillae  by 
their  rounded  heads  and  larger  size.  A  number  of  these  papillae  will 
generally  be  observed  at  the  tip  of  the  tongue. 

Behind  the  papillae  circumvallatae,  at  the  root  of  the  tongue,  aro  a 
number  of  muoous  glands^  which  open  upon  the  sur&ce.  They  have 
been  improperly  described  as  papillae  by  some  authors. 

Ve8»ds  and  Nerves,  —  The  tongue  is  abundantly  supplied  with 
blood  by  the  lingual  arteries. 

The  N&rves  are  three  in  number,  and  of  large  size :  The  gusto- 
tory  branch  of  the  fifth,  which  is  distributed  to  the  papillae,  and  is  the 
nerve  of  common  sensation  and  of  taste.  The  s^osso-pharyngedlj  which 
is  distributed  to  the  mucous  membrane,  follicles,  and  glands  of  tiie 
tongue,  is  a  nerve  of  sensation  and  motion  ;  it  also  serves  to  associate 
the  tongue  with  the  pharynx  and  larynx.  Panizza^s  experiments, 
tending  to  prove  that  this  is  the  true  nerve  of  taste,  are  rendered 
questionable  by  recent  observations.  The  hypoglossal  is  the  motor 
nerve  of  the  tongue,  and  is  distributed  to  the  muscles. 

The  Muoous  membrane  which  invests  the  tongue,  is  continuous 
with  the  dermis  along  the  margin  of  the  lips.  On  either  side  of  the 
fraenum  linguae  it  may  be  tcaaeA.  through  the  sublingual  ducts  into 
the  sublingual  glands,  and  along  Wharton^s*  ducts  into  the  sub- 

*  Thomaft  Wharton,  an  English  phTsidan,  devoted  considerable  attention  to 
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ttazillary  glands :  from  the  sides  of  the  cheeks  it  passes  through  the 
openings  of  Stenon's*  ducts  to  the  parotid  glands:  in  the  fiauces,  it 
forms  the  assemblage  of  follicles  called  tonsils,  and  may  be  thence 
traced  downwards  into  the  larynx  and  pharynx,  where  it  is  continuous 
with  the  general  gastro-pulmonary  mucous  membrane. 

Beneati^  the  mucous  membrane  of  the  mouth  are  a  number  of  small 
^^andfdar  gramules^  which  pour  their  secretion  upon  the  surface.  A 
considerable  number  of  them  are  situated  within  the  lips,  in  the 
palate,  and  in  the  floor  of  the  mouth.  They  are  named  from  the 
position  which  they  may  chance  to  occupy,  labial,  palatine  glands,  &c. 


ORGAN  OF  TOUCH. 

The  Skin  is  the  exterior  inyestment  of  the  body,  which  it  serves  to 
cover  and  protect.  It  is  continuous  at  the  apertures  of  the  internal 
cavities  with  the  lining  membrane  of  those  cavities,  the  internal  skin 
or  mucous  membrane,  and  is  composed  essentially  of  two  layers, 
dermis  and  epidermis. 

The  DBRMis  or  cutis  is  chiefly  composed  of  areolar  tissue,  besides 
which  it  has  entering  into  its  structure  elastic  and  contractile  fibrous 
tissue,  together  with  blood-vessels,  lymphatic  vessels  and  nerves. 
The  areolar  tissue  exists  in  greatest  abundance  in  the  deeper  stratum 
of  the  dermis,  which  is  consequently  dense,  white,  and  coarse  ;  the 
superficial  stratum,  on  the  other  hand,  is  fine  in  texture,  reddish  in 
colour,  soft,  raised  into  minute  papillae,  and  highly  vascular  and  sensi- 
tive. These  differences  in  structure  have  given  rise  to  a  division 
of  the  dermis  into  the  deep  stratum,  or  wrium,  and  the  superficial,  or 
papillary  layer. 

In  the  Corium  the  areolar  tissue  is  collected  into  &sciculi,  which 
are  small,  and  closely  interwoven  in  the  superficial  strata,  large  and 
coarse  in  the  deep  strata ;  in  the  latter  forming  an  areolar  network 
with  large  areolae,  which  are  occupied  by  adipose  tissue.  These 
areolae  are  the  channels  by  which  the  branches  of  vessels  and  nerves 
find  a  safe  passage  to  the  papillary  layer,  in  which  and  in  the  superficial 
strata  of  the  corium  they  are  principally  distributed.  The  yellow 
elastic  tissue  is  found  chiefly  in  the  superficial  strata,  the  red  con- 
tractile tissue  in  the  deep.  It  is  to  the  latter  that  the  nipples  and 
scrotum  owe  their  contractile  powers,  and  the  general  surface  of  the 
skin  the  contraction  which  is  known  by  the  name  of  ciUis  anserina. 
The  corium  presents  some  variety  in  thickness  in  different  parts  of  the 
body.  Thus  in  the  more  exposed  regions,  as  the  back,  the  outer 
sides  of  the  limbs,  the  palms  and  the  soles,  it  is  remarkable  for  its 
thickness  ;  while  on  protected  parts  it  is  comparatively  thin.    On  the 

the  anatomy  of  the  various  glands :  his  work,  intitled  "  Adenognphia,"  &c.  was 
pubUshed  in  1656. 

*  Nicholas  Stenon,  a  Danish  anatomist :  he  was  made  professor  in  Copen- 
hagen m  1672. 


eyelid),  the  penis  and  the  motum  it  ia  pecnliari;  delicate.  Il 
a  comiected  by  iu  under  anr&ce  with  the  ciHiunoa  niperfidal  faaat 
of  the  body. 

The  P^tiUary  Ujer  of  the  dennis  is  raised  in  the  fbnii  of  conical 
promiQencea  or  papilla.     Upon  the  general  turiace  of  the  body  the 
papillie  are  ahort  and  eiceediagly  minute  ;  but  in  other  ntnadoni,  as 
oa  the  palnuj  gur&ce  of  the  handi  and  ^ogBn,  and  on  the  planlai 
mu&ce  of  the  feet  and  toes,  they 
'w-  >»-  ire  long  and  of  large  ^w.     They 

also  differ  in  arrangement ;  for  on 
the  general  sur&ce  they  are  diatri- 
bated  at  equal  distance!  and  with- 
out order  ;  whereas  on  the  palmi 
and  solei,  and  on  the  coireqmnding 
snibcea  of  the  fingers  and  toei, 
they  ale  collected  into  little  sqaon 
dumpe  containing  irwa  ten  to  twcoH 
ty  papilke ;  and  these  little  clumu 
an  disposed  in  pacallel  rows.  It 
is  this  arrangement  in  rows  that 
gives  rise  to  the  characteristic  ps- 
nllel  ridges  and  funcws  which  are 
^  met  with  on  the  hands  and  fecL 

The  papills  in  them  little  square 
cliunpa  an  for  the  most  port  uniform  in  else  and  length,  but  evei; 
here  and  there  one  papilla  may  be  obterred  which  is  longer  than  the 
reat.  The  loTgest  papilhe  of  the  dermis  are  those  which  produce  the 
nul ;  in  the  dermic  follicle  of  the  nail  the;  are  long  and  filifbnn, 
while  beneath  ita  concave  sur&ce  they  fonn  longitudinal  and  parallel 
plications  which  extend  for  nearly  the  entire  lengtb  of  that  oigan.  In 
structure  each  papilla  ia  composed  of  a  mote  or  less  cooTolated  capil- 
lary and  a  more  or  less  convoluted  nerrona  loop. 

The  Efidirhis  or  cntide  (scarf-skin)  is  a  product  of  the  dermis. 


Anatomy  of  a  portion  of : 

the  pspUke  into  ndgei  ia  ^own.    Each  ridge  ia 


qusdrsc^uloj  ciunipi.     Tlic  quadma^tdu 
Ihij  figure  the  long  )H 
from  the  pi^nUjKTy  Ihtot 


Lntrodiice  lato  a  vood-ragfmTmg^ 
Ihtot  Bnd  tuned  back;  tbe 
te  uopmilon  of  the  pnUlan 
ofRipciBdiiic  (rilli  Ike  loB^ 


Cudioa]  fiirrowB,  Craoivene  ti^ts  correuondiAK  wiUi  ^  tnmsTerse  fnrrowa. 
sod  quadran^u  depreniDns  corrvswmAmg  wiUi  the  qiudnaplar  dumps  of 
pspiljs.    Unreover,  wherfTer  one  of  the  Idd^  pspilhe  eiuu,  s  distinct  ciHiical 

out  atnight  by  the  Hpsration  of  the  retc  mucoautn  from  tbe  tiBpiUur  Iajtt 
th«  point  SI  whicb  eacb  penpirscory  duct  usues  from  the  p^lUuv  lajer,  am 
pierces  the  rete  mucoium,  ii  the  middle  of  the  trumecse  tunow  betweto  th 
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which  it  serves  to  envelope  and  defend.  That  snrfiEice  of  the  epider* 
mis  which  is  exposed  to  the  influence  of  the  atmosphere  and  exterior 
sources  of  injury  is  hard  and  homy  in  texture,  while  that  which  lies 
in  contact  with  the  papillary  layer  is  soft  and  cellular.  Hence  the 
epidermis,  like  the  dermis,  is  divisible  into  two  layers,  external  and 
internal,  the  latter  being  termed  the  rete  mitcosum.  Moreover,  the 
epidermis  is  laminated  in  structure,  and  the  laminae  present  a  progres- 
sively increasing  tenuity  and  density  as  they  advance  from  the  inner 
to  the  outer  surface.  This  difference  of  density  is  dependent  on  the 
mode  of  growth  of  the  epidermis,  for  as  the  external  surface  is  con- 
stantly subjected  to  destruction  from  attrition  and  chemical  action,  so 
the  membrane  is  continually  reproduced  on  its  internal  suriiace,  new 
layers  being  successively  formed  on  the  dermis  to  take  the  place  of  the 
old. 

The  mode  of  growth  of  the  epidermis  may  be  thus  briefly  explained; 
,a  stratum  of  plastic  lymph  (liquor  sanguinis)  is  poured  out  upon  the 
surface  of  the  dermis.  This  fluid,  by  virtue  of  the  vital  force  inherent 
in  itself,  and  communicated  to  it  by  contact  with  a  living  tissue,  is  con- 
verted into  granules,  which  are  termed  cell-germs  or  cjfto-bhsis.  By 
endosmosis,  these  cyto-blasts  imbibe  serum  from  the  lymph  and  adja- 
cent tissues,  and  the  outermost  layer  or  pellicle  of  the  cyto^blast  be- 
comes gradually  distended  by  the  imbibeid  fluid.  The  cyto-blast  has 
now  become  a  cell,  and  the  soUd  portion  of  the  cyto-blast,  which  always 
remains  adherent  to  some  one  point  of  the  internal  surface  of  the  cdl- 
membrane,  is  the  nudem  of  the  cell.  Moreover,  within  the  nucleus 
one  or  several  nuclei  are  formed 
which  are  termed  nudeoli.  By  a 
contiauance  of  the  process  of  imbi- 
bition, the  cell  becomes  more  or  less 
spherical;  so  that,  at  this  period, 
every  part  of  the  surface  of  the  pa- 
pillary layer  of  the  dermis  is  coated 
by  a  thin  and  membranous  stratum, 
consisting  of  spherical  cells  lying 
closely  pressed  together,  and  corre- 
sponding with  every  irregularity 
which  the  papillae  present.  But,  as 
^is  production  of  cells  is  a  function 
constantly  in  operation,  a  new  lay- 
er is  formed  before  the  first  is  com- 
pleted, and  the  latter  is  separated 
by  subsequent  formations  fsirther  and  &rther  from  the  surface  of  the 

*  A  diagram  illustrative  of  the  development  of  the  epidermis,  and  of  epithelia 
in  general.  1.  A  granule  or  cyto-blast.  2.  The  cell  seen  rising  on  the  cyto- 
blast  ;  the  latter  is  now  a  nucleus  and  a  nucleolus  may  be  detected  in  its  interior. 
3.  The  spheroidal  cell.  4.  The  oval  celL  S.  The  elliptical  cell  6  The  flat- 
tened cell ;  which,  by  contact  of  its  walls,  is  speedily  converted  into  a  scale  in 
which  the  nucleus  is  lost.  /.  A  nucleated  scale  as  seen  upon  its  flat  surfiice. 
8.  A  cluster  of  such  scales. 
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papillary  layer.  With  loss  oi  contact  with  the  dermis,  the  vital  force 
is  progressiTely  diminished ;  the  cell  becomes  subject  to  the  inflaence 
of  physical  laws,  and  evaporation  of  its  fluid  slowly  ensues.  In  con- 
sequence of  this  evaporation  the  cell  becomes  collapsed  and  flattened, 
and  assumes  an  elliptical  form ;  the  latter  is  by  degrees  converted  into 
the  flat  cell  with  parallel  and  contiguous  layers,  and  an  included  nu- 
cleolated  nucleus ;  and  lastly,  the  flattened  cell  desiccates  into  a  thin 
membranous  scale,  in  which  the  nucleus  is  no  longer  apparent,  and 
is  thrown  off  by  desquammation. 

From  this  explanation  it  is  apparent  that  the  epidermis  must  be 
composed  of  a  series  of  strata  of  nucleolo-nucleated  cells,  which  exhibit 
a  progressive  increase  of  flattening,  firom  the  plastic  fluid  and  cyto- 
blasts  of  the  deepest  layer  to  the  thin  and  homy  scales  of  the  outer- 
most layers.  It  is  this  peculiarity  that  enables  us  to  split  the  epider- 
mis into  laminae,  the  deepest  of  these  laminae,  composed  of  the  soft 
and  newly  formed  cyto-blasts  and  cells,  being  the  rete  mucosum.  In 
the  deepest  layer,  the  cyto-blasts  are  connected  with  each  other  by  the 
unemployed  portion  of  plastic  lymph  which  constitutes  an  interceUu- 
lar  substance ;  the  cells  are  connected  by  their  parietes,  and  the  flat- 
tened cells  and  scales  by  their  surfisices  and  borders. 

The  under  sur&ce  of  the  epidermis  is  accurately  modelled  on  the 
papillary  layer  of  the  dermis,  each  papilla  having  its  appropriate 
sheath  in  the  newly-formed  epidermis  or  rete  mucosum,  and  each 
irregularity  of  surface  of  the  former  having  its  representative  in  the 
soft  tissue  of  the  latter.  On  the  external  surface,  this  character  is  lost; 
the  minute  elevations  corresponding  with  the  papillae,  are,  as  it  were, 
polished  down,  and  the  sur&ce  is  rendered  smooth  and  uniform.  The 
palmar  and  plantar  surfaces  of  the  hands  and  feet  are,  however,  an  ex- 
ception to  this  rule ;  for  here,  in  consequence  of  the  large  size  of  the 
papillae  and  their  peculiar  arrangement  in  rows,  ridges  corresponding 
with  the  papillae  are  strongly  marked  on  the  superficial  surface  of  the 
epidermis.  The  epidermis  is  remarkable  for  its  thickness  in  situations 
where  the  papillae  are  large,  as  in  the  palms  and  soles.  In  other 
situations,  it  assumes  a  chuacter  which  is  also  due  to  the  nature  of  the 
surface  of  the  dermis ;  namely,  that  of  being  marked  by  a  network  of 
linear  furrows,  which  trace  out  the  sur&ce  into  small  polygonal  and 
lozenge-shaped  areae.  These  lines  correspond  with  the  folds  of  the 
dermis  produced  by  its  movements,  and  are  most  numerous  where 
those  movements  are  the  greatest,  as  in  the  plexuses  and  on  the  con- 
vexities of  joints. 

The  dark  colour  of  the  skin  among  the  natives  of  the  South  is  due 
to  the  presence  of  granules  of  pigment,  which  are  disseminated  in  the 
interstices  of  the  cyto-blasts  and  cells  of  the  rete  mucosum,  or  deve- 
loped in  the  same  situation  into  proper  pigment  cells.  In  the  supo^- 
ficial  layers  of  the  epidermis,  as  evaporation  proceeds,  the  colour  of 
the  pigment  is  gradu^ly  lost. 

.    The  pores  of  the  epidermis  are  the  openings  of  the  perspiratory  ducts, 
hair  follicles,  and  sebaceous  follicles. 
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Vessds  and  Nerves, — The  Arteries  of  the  dennis  which  enter  its 
atructure  through  the  areolae  of  the  under  surface  of  the  corium,  divide 
into  innumerable  intermediate  vessels,  which  form  a  rich  capillary 
plexus  in  the  superficial  strata  of  the  skin  and  in  its  papillary  layer. 
In  the  papillae  of  some  parts  of  the  dermis,  as  in  the  longitudinal  pli- 
cations beneath  the  nail,  the  capillary  vessels  form  simple  loops,  but 
in  other  papillae  they  are  convoluted  to  a  greater  or  less  degree  in  pro- 
portion to  the  size  and  importance  of  the  papillae.  The  Lymphatie 
vessels  probably  form,  in  the  superficial  strata  of  the  dermis,  a  plexus, 
the  meshes  of  which  are  interwoven  with  those  of  the  capillary  and 
nervous  plexus.  No  lymphatics  have  as  yet  been  discovered  in  the 
papillae. 

The  Nerves  of  the  dermis,  after  entering  the  areolae  of  the  deeper 
part  of  the  corium,  divide  into  minute  fasciculi,  and  these  quickly  separ 
rate  into  primitive  fibres,  which  form  loops  in  the  papillae.  In  the  less 
sensitive  parts  of  the  skin  the  loops  are  simple,  and  more  or  less  acute 
in  their  bend,  in  conformity  with  the  figure  of  the  papilla.  In  the  sen- 
sitive parts,  however,  and  especially  in  the  tactile  papillse  of  the  pulps 
of  the  fingers,  the  loop  is  convoluted  to  a  greater  or  less  extent,  and 
acts  as  a  multiplier  of  sensation, 
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The  appendages  of  the  skin  are  the  nails,  hairs,  sebaceous  glands, 
and  perspiratory  glands  and  ducts.  .... 

The  Nails  are  homy  appendages  of  the  skin,  identical  m  formation 
with  the  epidermis,  of  which  they  are  a  part  A  nail  is  convex  on  its 
external  sur&ce,  concave  within,  and  implanted  by  means  of  a  thin 
margin  or  root  in  a  fold  of  the  dermis  (njatrix),  which  is  nearly  two 
lines  in  depth,  and  acts  the  part  of  a  follicle  to  the  nail.  At  the 
bottom  of  the  groove  of  the  follicle  are  a  number  of  filiform  papillae, 
which  produce  the  margin  of  the  root,  and,  by  the  successive  formation 
of  new  cells,  push  the  nail  onwards  in  its  growth.  The  concave  sur- 
&ice  of  the  nail  is  in  contact  with  the  dermis,  and  the  latter  is  covered 
by  papillae,  which  perform  the  double  office  of  retaining  the  nail  in  ita 
place,  and  giving  it  increased  thickness  by  the  addition  of  newly- 
formed  cells  to  its  under  sur&ce.  It  is  this  constant  change  occurring 
in  the  under  surface  of  the  nail,  co-operating  with  the  continual  re-pro- 
duction taking  place  along  the  margin  of  the  root,  which  ensures  the 
growth  of  the  nail  in  the  proper  direction.  The  nail  derives  a  peculi- 
arity of  appearance  from  the  disposition  and  form  of  the  papillae  on  the 
ungueal  sur&ce  of  the  dermis.  Thus,  beneath  the  root,  and  for  a 
short  distance  onwards  towards  its  middle,  the  dermis  is  covered  by 
papillae  which  are  more  minute,  and  consequently  less  vascular  than  the 
papillae  somewhat  farther  on.  This  patch  of  papillae  is  bounded  by  a 
semilunar  line,  and  that  part  of  the  nail  covering  it  being  lighter  in  co^. 
lour  than  the  rest,  has  been  termed  lunula.  Beyond  the  lunula  \he 
papillae  are  raised  into  longitudinal  plaits,  which  are  exceedingly  vascut 
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bur,  and  giro  a  deeper  tint  of  redness  to  the  naiL  These  plait-like 
papillae  of  the  dennis  are  well  calculated  by  their  form  to  offer  an  ex- 
tennve  smfisce  both  for  the  adhesion  and  formation  of  the  naiL  The 
cyto-blasts  and  cells  are  developed  on  every  part  of  their  surface, 
both  in  the  grooves  between  the  plaits  and  on  their  sides,  and  a  lamina 
of  nail  is  formed  between  each  pair  of  plaits.  When  the  under  sur- 
fiu»  of  a  nail  is  examined,  these  longitudinal  laminae,  corresponding 
with  the  longitudinal  papillae  of  the  ungueal  portion  of  the  deimis,  are 
distinctly  apparent,  and  if  the  nail  be  forcibly  detached,  the  laminae 
may  be  seen  in  the  act  of  parting  from  the  grooves  of  the  papillae.  It 
is  this  structure  that  gives  rise  to  the  ribbed  appearance  of  the  naiL 
The  papillary  suriiace  of  the  dennis  which  produces  the  nail  is  conti- 
nuous around  the  drcumference  of  the  attached  part  of  that  organ 
with  the  dermis  of  thft  surrounding  skin,  and  the  homy  structure  of 
the  nail  is  consequently  continuous  with  that  of  the  epidermis. 

Hairs  are  homy  appendages  of  the  skin  produced  by  the  involution 
and  subsequent  evolution  of  the  epidermis;  the  involution  constituting 
the  follicle  in  which  the  hair  is  enclosed,  and  the  evolution  the  shaft  of 
the  hair.  Hairs  vary  much  in  size  and  length  in  different  parts  of  the 
body ;  in  some  they  are  so  short  as  not  to  appear  beyond  the  follicle ; 
in  others  they  grow  to  a  great  length,  as  on  the  scalp ;  while  along  the 
margins  of  the  eyelidjs  and  in  the  whiskers  and  beard,  they  are  re- 
markable for  their  thickness.  Hairs  are  generally  more  or  less  flatten- 
ed in  form,  and  when  the  extremity  of  a  transverse  section  is  examined, 
it  is  found  to  possess  an  elliptical  or  reniform  outline.  This  examina- 
tion also  demonstrates  that  the  centre  of  the  hair  is  porous  and  loose  in 
texture,  while  its  dreuinference  is  dense ;  thus  affording  some  ground 
for  a  division  into  a  cortical  and  a  medullary  portion.  The  free  extre- 
mity of  a  hair  is  generaUy  pointed,  and  sometimes  split  into  two  or 
three  filaments.  Its  attached  extremity  is  implanted  deeply  in  the  in- 
tegument extending  through  the  dermis  into  tike  sub-cutaneous  areolar 
tissue,  where  it  is  surrounded  by  adipose  cells.  The  central  extremity 
of  a  hair  is  larger  than  its  shaft,  and  is  called  the  root  or  bulb.  It  is 
usually  infundibular  in  form  in  the  larger  hairs,  and  conical  in  tbe 
smaller  hairs,  and  those  of  the  head. 

At  the  bottom  of  each  hair^follide  is  a  vascular  and  sensitive  for- 
mative substance  or  pulp,  which  is  analogous  to  a  papilla  of  the  dermis, 
and  is  the  producing  organ  of  the  hair.  The  process  of  formation  of 
a  hair  by  its  pulp  is  identical  with  that  of  the  formation  of  the  epider- 
mis by  the  papillary  layer  of  the  dermis.  A  stratum  of  plastic  lymph 
is  in  the  first  instance  exuded  by  the  capillary  plexus  of  the  pulp,  Uie 
lymph  undergoes  conversion,  first  into  cyto-blasts,  then  into  cells,  and 
the  latter  are  either  lengthened  out  or  split  into  fibres.  The  cells 
which  are  destined  to  form  the  surfiu^  of  the  hair  undergo  a  different 
process.  They  are  converted  into  flat  scales,  which  enclose  the  fibrous 
stracture  of  the  interior.  These  scales,  as  they  are  successively  pro- 
duced, overlap  those  which  precede  and  give  rise  to  the  prominent  and 
waving  lines  which  may  be  seen  around  the  circumference  of  a  hair. 


It  IB  this  OTeriappbg  line  that  u  the  caiue  of  the  tooghaen  which  we 
experience  in  diawing  a  bail  bom  iti  point  to  ita  bulb  between  the 
fingeis.     The  bolb  is  the  newly  fbraied  portion  of  the  hair ;  it  mere- 
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The  colour  of  the  hair,  like  that 
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The  SssACBOttB  glands  are  saccnkted  glandular  organt  embedded 
in  the  BUbManc«  of  the  dennii,  and  pietenting  ever;  variety  of  com- 
pleiitj,  from  the  limplest  pouch-like  follicle  to  the  aaccuktt^  and  lo- 
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bulated  gland.    In  some  Bitnations,  the  ezcretoiy  ducts  of  these  glands 
open  independently  on  the  sarface  of  the  epidermig;  while  in  others,  and 
the  most  numerous,  they  terminate  in  the  follicles  of  the  hairs.     The 
sebaceous  glands  associated  with  the  hairs  are  racemiform  and  lobulat- 
4Sl  in  structure,  consisting  of  saocuU  which  open  by  short  pedunculated 
tubuli  into  a  common  excretory  duct,  and  the  latter,  after  a  short 
course,  terminates  in  the  hair-follide.    In  the  scalp  there  are  two  of 
these  glands  to  each  hair-follicle.     On  the  nose  and  &ce  the  glands  are 
of  large  size,  distinctly  lobulated,  and  constancy  associated  with  small 
hair-follicles.    In  the  meatus  auditorius  the  sebaceous  (ceruminous) 
glands  are  also  large  and  lobulated,  but  the  largest  are  those  of  the 
eyelids,  the  Meibomian  glands.     The  excretory  ducts  of  sebaceous 
glands  offer  some  diversity  in  different  parts  of  the  body:  thus  in  many 
situations  they  are  short  and  straight,  while  in  others,  as  in  the  palms 
of  the  hands  and  solesT  of  the  feet,  where  the  epideimis  is  thick,  they 
assume  a  spiral  arrangement.     The  sebaceous  ducts  and  glands  are 
lined  by  an  inversion  of  the  epidermis,  which  forms  a  thick  and  fiumel- 
shaped  cone  at  its  commencement,  but  soon  becomes  uniform  and  soft. 
Sebaceous  glands  are  met  with  in  all  parts  of  the  body,  but  are  most 
abundant  in  the  skin  of  the  &ce,  and  in  those  situations  which  are 
naturally  exposed  to  the  influence  of  friction. 

The  sebaceous  substance  when  it  collects  in  inordinate  quantities 
within  the  excretory  ducts  becomes  the  habitat  of  a  very  remarkable 
parasitic  animal,  the  entozoon/oUiculorum. 

The  Sudoriparous  glands  are  situated  deeply  in  the  integument, 
namely,  in  the  subcutaneous  areolar  tissue,  where  they  are  surround- 
ed by  adipose  cells.  They  are  small,  oblong  bodies,  composed  of  one 
or  more  convoluted  tubuli,  or  of  a  congeries  of  globular  sacs,  which 
open  into  a  common  efferent  duct.  The  latter  ascends  from  the  gland 
through  the  dermis  and  epidermis,  and  terminates  on  the  sur&oe  by  a 
funnel-shaped  and  oblique  aperture  or  pore.  The  efferent  duct  pre- 
sents some  variety  in  its  course  upwards :  thus,  below  the  dermis  it  is 
curved  and  serpentine,  and  having  piereed  the  dermis,  if  the  epidermis 
be  thin,  it  proceeds  more  or  less  directly  to  the  excreting  pore.  Some- 
times it  is  spirally  curved  beneath  the  dermis,  and  having  passed  the 
latter,  is  regularly  and  beautifully  spiral  in  its  passage  through  the  epi- 
dermis, the  last  turn  forming  an  oblique  and  valvular  opening  on  the 
sur&ce.  The  spiral  course  of  the  duct  is  especially  remarkable  in  the 
thick  epidermis  of  the  palm  of  the  hand  and  sole  of  the  jfoot  On 
those  parts  of  the  skin  where  the  papillae  are  irregularly  distributed, 
the  efferent  ducts  of  the  sudoriparous  glands  open  on  the  sur£Eu:e  also 
irregularly,  while  on  the  pahnar  and  plantar  sur&ces  of  the  hands  and 
feet,  the  pores  are  situated  at  regular  distances  along  the  ridges,  at 
points  corresponding  with  the  intervals  of  the  small,  square-shaped 
clumps  of  papillae.  Indeed  the  apertures  of  the  pores,  seen  upon  the 
surface  of  the  epidermic  ridges,  give  rise  to  the  appearance  of  small 
transverse  furrows,  which  intersect  the  ridges  from  point  to  point 

The  efferent  duct  and  the  component  sacs  and  tubuli  of  the  sndori- 
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parous  gland  are  lined  by  an  inflection  of  the  epidermis.  This  inflec- 
tion is  thick  and  infundibiliform  in  the  npper  stratum  of  the  dermis, 
but  soon  becomes  uniform  and  soft.  The  infundibiliform  projection  is 
drawn  out  from  the  duct  when  the  epidermis  is  removed,  and  ma^,  be 
perceived  on  the  under  sur&ce  of  the  latter  as  a  nipple-shaped  cone.  A 
good  view  of  the  sudoriferous  ducts  is  obtained  by  gently  separating 
the  epidermis  of  a  portion  of  decomposing  skin ;  or  they  may  be 
better  seen  by  scalding  a  piece  of  skin,  and  then  withdrawing  the  epider- 
mis from  the  dermis.  In  both  cases  it  is  the  lining  sheath  of  epidermis 
which  is  drawn  out  from  the  duct. 
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CHAPTER  X. 

OB  THE  VISCERA. 

That  part  of  the  Bcience  of  anatomy  which  treats  of  the  Tigcera  is 
named  splanchnology,  from  the  Greek  words  ^wXxiyx****  viscns*  and 
Xiy0f,  The  Tiscera  of  the  human  body  are  situated  in  the  three 
great  internal  cavities:  cranio-spinal,  thorax,  and  abdomen.  The 
yiscera  of  the  cranio-spinal  cavity,  namely,  the  brain  and  spinal  cord, 
with  the  principal  organs  of  sense,  have  been  already  described,  in 
conjunction  with  the  nervous  system.  Tire  viscera  of  the  chest  are : 
the  central  oigan  of  circulation,  the  heart ;  the  organs  of  respiration, 
the  lungs  ;  and  the  thymus  gland.  The  abdominal  viscera  a^nit  of  a 
subdivision  into  those  'which  properly  belong  to  that  cavity,  viz.  the 
alimentary  canal,  liver,  pancreas,  spleen,  kidneys,  and  supra-renal 
capsules,  and  those  of  the  pelvis :  the  bladder  and  internal  organs  of 
generation. 

THORAX. 

The  thorax  is  the  conical  cavity,  situated  at  the  upper  psurt  of  the 
trunk  of  the  body  ;  it  is  narrow  above  and  broad  below,  and  is 
bounded  by  the  sternum,  six  superior  costal  cartilages,  ribs,  and  inter- 
costal muscles  in  front ;  laterally^  by  the  ribs  and  intercostal  muscles ; 
and,  behind^  by  the  same  structures,  and  by  the  vertebral  column,  as 
low  down  as  the  upper  border  of  the  last  rib  and  the  first  lumbar 
vertebra  ;  superiorly,  by  the  thoracic  fsucia  and  first  ribs  ;  and  inferir 
orlp,  by  the  diaphragm.  This  cavity  is  much  deeper  on  the  posterior 
than  on  the  anterior  wall,  in  consequence  of  the  obliquity  of  the  dia- 
phragm, and  contains  the  heart  enclosed  in  its  pericardium,  with  the 
great  vessels  ;  the  lungs,  with  their  serous  coverings,  the  pleurae ;  the 
oesophagus ;  some  important  nerves ;  and,  in  the  foetus,  the  thymus 
gland. 

THE  HEART. 

The  central  organ  of  circulation,  the  heart,  is  situated  between  the 
two  layers  of  pleura  which  constitute  the  mediastinum,  and  is  enclosed 
in  a  proper  membrane,  the  pericardium. 

Pericardium. — The  pericardium  is  a  fibro-seroUs  membrane  like  the 
dura  mater,  and  resembles  that  membrane  in  deriving  its  serous  layer 
from  the  reflected  serous  membrane  of  the  viscus  which  it  encloses. 
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-It  consists,  therefore,  of  two  layers,  an  external  fibrous  and  an  in- 
ternal serous.  The  fibrom  layer  is  attached,  above,  to  the  great 
vessels  at  the  root  of  the  heart,  where  it  is  continuous  with  the  tho- 
racic fiEMcia ;  and  below,  to  the  tendinous  portion  of  the  diaphragm. 
The  serous  membrane  invests  the  heart  with  the  commencement  of  its 
great  vessels,  and  is  then  reflected  upon  the  internal  surfEice  of  the 
fibrous  layer. 

The  Heart  is  placed  obliquely  in  the  chest,  the  ba^  being  directed 
upwards  and  backwards  towards  the  right  shoulder ;  the  apex  forwards 
and  to  the  left,  pointing  to  the  space  between  the  fifth  and  sixth  ribs, 
at  about  two  or  three  inches  finom  the  sternum.  Its  under  side  is  flat- 
tened, aad  rests  upon  the  tendinous  portion  of  the  diaphragm  ;  its 
upper  side  is  rounded  and  convex,  and  formed  principally  by  the  right 
ventricle,  and  partly  by  the  left.  Surmounting  the  ventricles  are  the 
corresponding  auricles,  whose  auricular  appendages  ai'e  directed  for- 
wards, and  slightly  overlap  the  root  of  the  pulmonary  artery.  The 
pulmonary  artery  is  the  large  anterior  vessel  at  the  root  of  the  heart ; 
it  crosses  obliquely  the  commencement  of  the  aorta.  The  heart  con- 
sists of  two  auricles  and  two  ventricles,  which  are  respectively  named, 
from  their  position,  right  and  left.  The  right  is  the  venous  side  of 
the  heart ;  it  receives  into  its  auricle  the  venous  blood  from  every  part 
of  the  body,  by  the  superior  and  inferior  cava  and  coronary  vein. 
From  the  auricle  the  blood  passes  into  the  ventricle,  and  firom  the 
ventricle  through  the  pulmonary  artery,  to  the  capillaries  of  tlie  lungs. 
From  these  it  is  returned  as  arterial  blood  to  the  left  auricle ;  from 
the  left  auricle  it  passes  into  the  left  ventricle  ;  and  from  the  left  ven- 
tricle is  carried  through  the  aorta,  to  be  distributed  to  every  part  of 
the  body,  and  again  returned  to  the  heart  by  the  veins.  This  consti- 
tutes the  course  of  the  aduU  circulcUion. 

The  heart  is  best  studied  in  situ.  If,  however,  it  be  removed  from 
the  body,  it  should  be  placed  in  the  position  indicated  in  the  above 
description  of  its  situation.  A  transverse  incision  should  then  be 
made  along  the  ventricular  margin  of  the  right  auricle,  from  the  ap- 
pendix to  its  right  border,  and  crossed  by  a  perpendicular  incision, 
carried  from  the  side  of  the  superior  to  the  inferior  cava.  The  blood 
must  then  be  removed.  Some  fine  specimens  of  white  fibrin  are  fre- 
quently found  with  the  coagula  ;  occasionally  they  are  yellow  and 
gelatinous.  This  appearance  deceived  the  older  anatomists,  who 
called  these  substances  "  polypus  of  the  heart : "  they  are  also  fre- 
quently found  in  the  right  ventricle,  and  sometimes  in  the  left  cavities. 

The  Right  Auricle  is  larger  than  the  left,  and  is  divided  into  a 
principal  cavity  or  sinus,  and  an  appendix  auriculae.  The  interior  of 
the  sinus  presents  for  examination  five  openings  ;  two  valves  ;  two 
relicts  of  fcetal  stracture ;  and  two  peculiarities  in  tJie  proper  structure 
of  the  auricle.    They  may  be  thus  arranged :— 
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j*7  S  Eustachian  valve, 

i  Coronary  valve. 
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The  Superior  cava  returns  the  blood  from  the  upper  half  of  the 
body,  and  opens  into  the  upper  and  front  part  of  the  auricle. 

The  Inferior  cava  returns  the  blood  from  the  lower  half  of  the  body, 
and  opens  through  the  lower  and  posterior  wall,  close  to  the  partition 
between  the  auricles  (septum  auricularum).  The  direction  of  these 
two  vessels  is  such,  that  a  stream  forced  through  the  superior  cava 
would  be  directed  towards  the  auriculo-ventricular  opening.  In  like 
manner,  a  stream  rushing  upwards  by  the  inferior  cava  would  force  its 
current  against  the  septum  auricularum  ;  this  is  the  proper  direction  of 
the  two  currents  during  fcetal  life. 

The  Chronary  vein  returns  the  venous  blood  from  the  substance  of 
the  heart ;  it  opens  into  the  auricle  between  the  inferior  cava  and  the 
auriculo-ventricular  opening,  under  cover  of  the  coronary  valve<i 

The  Foramina  Thebesii*  are  minute  pore-like  openings,  by  which 
the  venous  blood  exudes  directly  from  the  muscular  structure  of  the 
heart  into  the  auricle,  without  entering  the  venous  current.  These 
openings  are  also  found  in  the  left  auricle,  and  in  the  right  and  left 
ventricles. 

The  Auriculo-ventricular  opening  is  the  large  opening  of  communica- 
tion between  the  auricle  and  ventricle. 

The  Eusiachiani'  vcdve  is  a  part  of  the  apparatus  of  foetal  circulation, 
and  serves  to  direct  the  placental  blood  from  the  inferior  cava,  through 
the  foramen  ovale  into  the  left  auricle.  In  the  adult  it  is  a  mere 
vestige  and  imperfect,  though  sometimes  it  remains  of  large  size.  It 
is  formed  by  a  fold  of  the  lining  membrane  of  the  auricle,  containing 
some  muscular  fibres,  is  situated  between  the  opening  of  the  inferior 
cava  and  the  auriculo-ventricular  opening,  and  is  generally  connected 
with  the  coronary  valve. 

The  Coronary  valve  is  a  semilunar  fold  of  the  lining  membrane, 
stretching  across  the  mouth  of  the  coronary  vein,  and  preventing  the 
reflux  of  the  blood  in  the  vein  during  the  contraction  of  the  auricle. 

The  Annulua  ovalis  is  situated  on  the  septum  auricularum,  opposite 
the  termination  of  the  inferior  cava.  It  is  the  rounded  margin  of  the 
septum,  which  occupies  the  place  of  the  foramen  ovale  of  the  foetus. 

*  Adam  ChnBtian  Thebesius.  His  discovery  of  the  openings  now  known  by 
his  name  is  contained  in  his  "  Dissertatio  Medica  de  Circulo  Sanguinis  in 
Corde,"  17O8. 

t  Bartholomew  Eustachius,  bom  at  San  Severino,  in  Naples,  was  Professor 
of  Medicine  in  Rome,  where  he  died  in  1570.  He  was  one  of  the  foimders  of 
modem  anatomy,  and  the  first  who  illustrated  his  works  with  good  engravings 
on  copper. 
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The  Foua  ovaUt  is  an  oval  depression  corresponding  with  the 
foramen  oyale  in  the  fcetas.  This  opening  is  closed  at  birth  by  a  thin 
valTular  layer,  which  is  continuous  with  the  left  margin  of  the  an- 
nulus  and  is  frequently  imperfect  at  its  upper  part  The  depression 
or  fossa  in  the  right  auricle  results  from  this  arrangement.  There  is 
no  fossa  ovalis  in  the  left  auricle. 

The  Tuberctdum  Lotoert*  is  the  portion  of  auricle  intervening  be- 
tween the  openings  of  the  superior  and  inferior  cava.  Being  tiiicker 
than  the  weJls  of  the  veins  it  forms  a  projection,  which  was  supposed 
by  Lower  to  direct  the  blood  from  the  superior  cava  into  the  aaiuralcH 
ventricular  opening. 

The  MusaM  pedinaH  are  small  muscular  columns  situated  in  the 
appendix  auricidae.  They  are  numerous,  and  are  arranged  parallel 
with  each  other  ;  hence  their  cognomen,  ^  pectinaiUy'*  like  the  teeth  of 
a  comb. 

The  Right  ventbiclb  is  triangular  and  prismoid  in  form.  Its  an- 
terior side  is  convex,  and  forms  the  larger  proportion  of  the  front  of  the 
heart.  The  posterior  side,  which  is  also  inferior,  is  flat,  and  rests 
upon  the  diaphragm ;  the  inner  side  corresponds  with  the  partition 
between  the  two  ventricles,  septum  ventriculorum. 

The  right  ventricle  is  to  be  laid  open  by  making  an  indsion  parallel 
with,  and  a  little  to  the  right  of,  the  middle  line,  from  the  pulmonary 
artery  in  front,  to  the  apex  of  the  heart,  and  thence  by  the  side  of  tlM 
middle  line  behind  to  the  auriculo-ventricular  opening. 

It  contains,  to  be  examined,  two  openings,  the  auriculo-ventricular 
and  that  of  the  pulmonary  artery  ;  two  apparatus  of  valves,  the  tri- 
cuspid and  semilunar  ;  and  a  muscular  and  tendinous  apparatus  be- 
longing to  the  tricuspid  valves.     They  may  be  thus  arranged : — 

Auriculo-ventricular  opening. 
Opening  of  the  pulmonary  artery. 

Tricuspid  valves. 
Semilunar  valves. 

Chordae  tendinese, 
Camese  columns. 

The  AurictUo-ventricular  opening  is  surrounded  by  a  fibrous  ring, 
covered  by  the  lining  membrane  of  the  heart.  It  is  the  opening  of 
eommunication  between  the  right  auricle  and  ventricle. 

The  Opening  of  (he  pulmonary  artery  is  situated  close  to  the  septum 
ventriculorum,  on  the  left  side  of  the  right  ventricle,  and  upon  the 
anterior  aspect  of  the  heart. 

The  Trictispid  valves  are  three  triangular  folds  of  the  lining  mem- 

*  Richard  Lower,  M.D.  "  Tractatus  de  Corde;  item  de  Motu  et  Colore 
Sanguinis,"  1669.  His  dissections  were  made  upon  quadrupeds,  and  hia  ob- 
servations relate  rather  to  animitlit  than  to  man. 
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brane,  strengthened  by  a  thin  layer  of  fibrous  tissne.  They  are  con- 
nected by  their  base  around  the  auriculo-ventricular  opening ;  and  by 
their  sides  and  apices,  which  are  thickened,  they  give  attachment  to  a 
number  of  slender  tendinous  cords,  called  chordae  tendineee.  The 
chordcB  iendiniMB  are  the  tendons  of  the  thick  muscular  columns  (co- 
lumncB  camea)  which  stand  out  from  the  walls  of  the  yentricle,  and 
serve  as  muscles  to  the  valves.  A  number  of  these  tendinous  cords 
converge  to  a  single  muscular  attachment.  The  tricuspid  valves  pre- 
vent the  regurgitation  of  blood  into  the  auricle  during  the  contraction 
of  the  ventricle,  and  they  are  prevented  from  being  themselves  driven 
back  by  the  chordae  tendineae  and  their  muscular  attachments. 

This  connection  of  the  muscular  columns  of  the  heart  to  the  valves 
has  caused  their  division  into  active  and  passive.    The  adioe  valves 
are  the  tricuspid  and  mitral ;  the  passive,  the  semilunar  and  coronary. 
Mr.  King,  of  Guy^s  Hospital,  has  made  the  tricuspid  valves  the 
subject  of  careful  investigation,  and  has  recorded  his  observations  in 
the  Guy^s  Hospital  Reports.*     The  valves  consist,  according  to  Mr. 
King,  of  eurtains,  oord&,  and  columns.     The  anterior  valve  or  curtain  is, 
the  largest,  and  is  so  placed  as  to  prevent  the  filling  of  the  pulmonary 
artery  during  the  distension  of  the  ventricle.      The  right  valve  or 
curtain  is  of  smaller  size,  and  is  situated  upon  the  right  side  of  the 
auriculo-ventricular  opening.     The  third  valve,  or  ^/uced  curtain^'*'' 
is  connected  by  its  cords  to  the  septum  ventriculorum.    The  cords 
(chordae  tendineae)  of  the  anterior  curtain  are  attached,  principally,  to 
a  long  colunm  (columna  camea),  which  is  connected  with  the  ^  right  or 
thin  and  pdding  wall  of  the  ventricle."     From  the  lower  part  of  this 
column  a  transverse  muscular  band,  the  ^  long  moderator  band,**  is 
stretched  to  the  septum  ventriculorum  or  ^  solid  waW*  of  the  ventricle. 
The  right  curtain  is  connected,  by  means  of  its  cords,  partly  with  the 
long  column,  and  partly   with  its  own  proper  column,  the  second 
column^  which  is  also  attached  to  the  ''  yidding  tvcUl"  of  the  ven- 
tricle.    A  third  and  smaller  column  is  generally  connected  with  the 
right  curtain.     The  **"  fixed  curiam'**  is  named  from  its  attachment  to 
the  '^  solid  fcaW*  of  the  ventricle,  by  means  of  cords  only,  without 
fleshy  columns. 

From  this  arrangement  of  the  valves  it  follows,  that  if  the  right 
ventricle  be  over-distended,  the  thin  or  ^yielding  icall**  will  give 
way,  and  carry  with  it  the  columns  of  the  anterior  and  right  valves. 
The  cords  connected  with  these  columns  will  draw  down  the  edges 
of  the  corresponding  valves,  and  produce  an  opening  between  the 
curtains,  through  which  the  superabundant  blood  may  escape  into 
the  auricle,  and  the  ventricle  be  relieved  from  over- pressure.  This 
beautiful  mechanism  is  therefore  adapted  to  fulfil  the  ^'  function  of  a 
safety  valve,** 

The  ColumncB  camea  (fleshy  colunms)  is  a  name  expressive  of  the 
appearance  of  the  internal  walls  of  the  ventricles,  which  seem  formed 

*  "  Emay  on  the  Safety  Valve  Function  in  the  Right  Ventricle  of  the  Human 
Heart,"  by  T.  W.  King.    Guy's  Hospital  Reports,  vol.  ii. 
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of  miucnlar  columns  interiadng  in  ahnost  every  direction.  They  are 
diyided  into  thiee  sets,  according  to  the  manner  of  their  connection. 
1.  The  greater  number  are  attached  by  the  whole  of  one  side,  and 
merely  fonn  convexities  into  the  cavity  of  the  ventricle.  2.  Others 
are  connected  by  both  extremities,  being  free  in  the  middle.  3.  A 
few  (colomnae  papillares)  are  attached  by  one  extremity  to  the  walls 
of  the  heart,  and  by  the  other  give  insertion  to  the  chords  tendines. 

The  Semilunar  valves^  three  in  number,  are  situated  annuid  the 
commencement  of  the  pulmonary  artery,  being  formed  by  a  folding  of 
its  lining  membrane,  strengthened  by  a  thin  layer  of  fibrous  tissue. 
They  are  attached  by  their  convex  borders,  and  fi%e  by  the  concave 
which  are  directed  upwards  in  the  course  of  the  vessel,  so  that,  during 
the  current  of  the  blood  along  the  artery  they  are  pressed  against  the 
sides  of  the  cylinder ;  but  if  any  attempt  at  regurgitation  ensue  they 
are  inmiediately  expanded,  and  effectually  dose  Uie  entrance  of  the 
tube.  The  margins  of  the  valves  are  thicker  than  the  rest  of  their 
extent,  and  each  valve  presents  in  the  centre  of  this  margin  a  small 
fibro-cartilaginons  tuberde,  called  corpw  ArantHy*  which  locks  in 
with  the  two  others  during  the  dosure  of  the  valves,  and  secures  the 
triangular  space  that  would  otherwise  be  left  by  the  approximation  of 
three  semilunar  folds. 

Between  the  semilunar  valves  and  the  cylinder  of  ^  artery  are 
three  pouches,  called  the  pulmonary  rinuaes  (sinuses  of  Valealva). 
Similar  sinuses  are  situated  behind  the  valves  at  the  commencement  of 
the  aorta,  and  are  larger  and  more  capadous  than  those  of  the  pufano> 
nary  artery. 

The  Pulmonary  artery  commences  by  a  scalloped  border,  cone- 
sponding^illi  the  three  valves  which  are  attached  along  its  edge.  It  is 
connecteid  flT  the  ventricle  by  muscular  fibres,  and  by  the  lining  mem- 
brane of  the  heart. 

The  Left  auricle  is  somewhat  smaller,  but  thicker,  than  the 
right ;  of  a  cuboid  form,  and  situated  more  posteriorly.  The  ^opendix 
auricula  is  constricted  at  its  junction  with  the  auricle,  and  haa  a  fo- 
liated appearance  ;  it  is  directed  forwards  towards  the  root  of  the 
pulmonary  artery,  to  which  the  auriculae  of  both  sides  appear  to 
converge. 

The  left  auricle  is  to  be  laid  open  by  a  -J-  shaped  indsion,  the  hori- 
zontal section  being  made  along  the  border  which  is  attached  to  the 
base  of  the  ventride.  It  presents  for  examination  five  openings,  and 
the  muscular  structure  of  the  appendix  ;  these  are, — 

Four  pulmonary  veins, 
Auriculo-ventricnlar  opening, 
Musculi  pectinati. 

*  Julius  Caesar  Arantius,  Professor  of  Medicine  in  Bologna.  He  was  a  dis- 
ciple of  Vesalius,  one  of  the  founders  of  modem  anatomy.  His  treatise  **  De 
Homano  Foetu'*  was  published  at  Rome,  in  1664. 
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The  Pulmonary  vems^  two  from  the  right  and  two  £rom  the  left 
lung,  open  into  the  corresponding  sides  of  the  auricle.  The  two  left 
pulmonary  veins  terminate  frequently  hy  a  common  opening. 

The  Auriculo-ventnctUar  opening  is  the  aperture  of  communicatioA 
between  the  auricle  and  ventricle. 

The  Musctdi  pectinaii  are  fewer  in  number  than  in  the  right  auricle, 
and  are  situated  only  in  the  appendix  auriculse. 

Left  Ventricle. — The  left  ventricle  is  to  be  opened  by  making 
an  incision  a  little  to  the  left  of  the  septum  ventriculorum,  and  con- 
tinuing it  around  the  apex  of  the  heart  to  the  auriculo-ventricular 
opening  behind. 

The  left  ventricle  is  conical,  both  in  external  figure  and  in  the  form 
of  its  internal  cavity.  It  forms  the  apex  of  the  heart,  by  projecting 
beyond  the  right  ventricle,  while  the  latter  has  the  advantage  in 
length  towards  the  base.  Its  walls  are  about  seven  lines  in  thick- 
ness, those  of  the  right  ventricle  being  about  two  lines  and  a  half. 

It  presents  for  examination,  in  its  interior,  two  openings,  two 
yalves,  and  the  tendinous  cords  and  muscular  columns ;  they  may  be 
thus  arranged : — 

Auriculo-ventricular  opening, 
Aortic  opening. 

Mitral  valves. 
Semilunar  valves. 

Chordae  tendinese,  ^ 

Columnae  camese.  ^ ' 

The  AuriciUo-ventricular  opening  is  a  dense  fibrous  ring,  covered  by 
the  lining  membrane  of  the  heart,  but  smaller  in  size  than  that  of  the 
right  side. 

The  Mitral  valves  are  attached  around  the  auriculo-ventricular 
opening,  as  are  the  tricuspid  in  the  right  ventricle.  They  are  thicker 
than  the  tricuspid,  and  consist  of  only  two  segments,  of  which  the 
larger  is  placed  between  the  auriculo- ventricular  opening  and  the  com- 
mencement of  the  aorta,  and  acts  the  part  of  a  valve  to  that  foramen 
during  the  filling  of  the  ventricle.  The  difference  in  size  of  the  two 
valves,  both  being  triangular,  and  the  space  between  them,  has  given 
rise  to  the  idea  of  a  '^  lmhop'*s  miire^"*^  after  which  they  were  named. 
These  valves,  like  the  tricuspid,  are  furnished  with  an  apparatus  of 
tendinous  cords,  chorda  iendmea,  which  are  attached  to  two  very  large 
columna  oamea. 

The  ColumncB  carnem  admit  of  the  same  arrangement  into  three 
kinds,  as  on  the  right  side.  Those  which  are  free  by  one  extremity, 
the  colunmae  papillares,  are  two  in  number,  and  larger  than  those  on 
the  opposite  side  ;  one  being  placed  on  the  left  wall  of  the  ventricle, 
and  the  other  at  the  junction  of  the  septum  ventriculorum  with  the 
posterior  wall. 
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The  Semilunar  valtfes  are  placed  aronnd  the  commencenient  of  the 
aorta,  like  those  of  the  polmooary  artery  ;  they  are  similar  in  struc- 
ture, and  are  attached  to  the  scalloped  border  by  which  the  aorta  is 
connected  with  the  Tentricle.  The  tubercle  in  the  centre  of  each  fold 
is  larger  tlum  those  in  the  pulmonary  valves,  and  it  was  these  that 
Arantins  particularly  described ;  but  the  term  ^  corpora  ArantW*^  is 
now  applied  indiscriminately  to  both.  The  fossae  between  the  semi- 
lunar valves  and  the  cylinder  of  the  artery  are  larger  than  those  of  the 
pulmonary  artery ;  they  are  called  the  ^  sinus  aoHici^^  (sinuses  of 
Valsalva). 

STRUCTURE  OF  THE  HEART. 

The  axrangement  of  the  fibres  of  the  heart  has  been  made  the 
subject  of  careful  and  accurate  investigation  by  Mr.  Searle,  to  whose 
excellent  article,  ^  Fibres  of  the  Heart,**  in  the  Cyclopaedia  of  Anatomy 
and  Physiology,  I  am  indebted  for  the  following  summary  of  their 
distribution : — 

For  the  sake  of  clearness  of  description  the  fibres  of  the  ventricles 
have  been  divided  ii^to  three  layers,  superficial,  middle,  and  internal, 
all  of  which  are  disposed  in  a  spiral  direction  around  the  cavities 
of  the  ventricles.  The  mode  of  formation  of  these  three  layers  will 
be  best  understood  by  adopting  the  plan  pursued  by  Mr.  Searle  in 
tracing  the  course  of  the  fibres  from  the  centre  of  the  heart  towards 
its  periphery.  , 

The  left  sur&ce  of  the  septum  ventriculorum  is  formed  by  a  broad 
and  thick  layer  of  fibres,  which  proceed  backwards  in  a  spiral  direction 
around  the  posterior  aspect  of  the  left  ventricle,  and  become  aug- 
mented on  the  left  side  of  that  ventricle  by  other  fibres  derived  from 
the  bases  of  the  two  columnse  papillares.  The  broad  and  thick  band 
formed  by  the  fibres  from  these  two  sources,  curves  around  the  i4)ex 
and  lower  third  of  the  left  ventricle  to  the  anterior  border  of  the 
septum,  where  it  divides  into  two  bands,  a  short  or  apicial  band,  and 
a  long  or  basial  band. 

The  Short  or  apicial  band  is  increased  in  thickness  at  this  point  by 
receiving  a  layer  of  fibres  (derived  from  the  root  of  the  aorta  and 
cameae  colamnae)  upon  its  internal  surface,  from  the  right  surface  of 
the  septum  ventricidomm  ;  it  is  then  continued  onwards  in  a  spiral 
direction  from  left  to  right,  around  the  lower  third  of  the  anterior 
surface,  and  the  middle  third  of  the  posterior  surface  of  the  right 
ventricle  to  the  posterior  border  of  the  septum.  From  the  latter  point 
the  short  band  is  prolonged  around  the  posterior  and  outer  border  of 
the  left  ventricle  to  the  anterior  surface  of  the  base  of  that  ventricle, 
and  is  inserted  into  the  anterior  border  of  the  left  auriculo- ventricular 
ring,  and  the  anterior  part  of  the  root  of  the  aorta  and  pulmonary 
arterv. 

The  Long  or  basicd  band,  at  the  anterior  border  of  the  septum,  passes 
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directly  backwards  throagh  the  septom,  forming  its  middle  layer,  to 
the  posterior  yentricular  groove,  where  it  becomes  joined  by  fibres 
derived  from  the  root  of  the  pulmonary  artery.  It  then  winds  spirally 
around  the  middle  and  upper  third  of  the  leift  ventricle  to  the  anterior 
border  of  the  septum,  where  it  is  connected  by  means  of  its  internal 
surface  with  the  superior  fibres  derived  firom  the  aorta,  which  form 
part  of  the  right  wall  of  the  septum.  From  this  point  it  is  continued 
around  the  upper  third  of  the  anterior  and  posterior  surfiiu^  of  the 
right  ventricle  to  the  posterior  border  of  the  septum,  where  it  is  con* 
nected  with  the  fibres  constituting  the  right  sur&ce  of  the  septum 
ventriculorum.  At  the  latter  point  the  fibres  of  this  band  begin  to  be 
twisted  upon  themselves,  like  the  strands  of  a  rope,  the  direction  of 
the  twist  being  from  below  upwards.  This  arrangement  of  fibres  is 
caUed  by  Mr.  Searle  ^  the  rope  f '  it  is  continued  spirally  upwards, 
forming  the  brim  of  the  left  ventricle,  to  the  anterior  suilhce  of  the 
base  of  that  ventricle,  where  the  twisting  of  the  fibres  ceases.  The 
long  band  then  curves  inwards  towards  the  septum,  and  q>reads  out 
upon  the  left  sur&ce  of  the  septum  into  the  broad  and  thick  layer  of 
fibres  with  which  this  description  commenced. 

The  most  inferior  of  the  fibres  of  the  left  surfiue  of  the  septum 
ventriculorum,  after  winding  spirally  around  the  internal  sur&ce  of  the 
apex  of  the  left  ventricle,  so  as  to  close  its  extremity,  fonn  a  small 
fasciculus,  which  is  excluded  frcHn  the  interior  of  the  ventride,  and 
expands  in  a  radiated  manner  over  the  sur&ce  of  the  heart,  con- 
stituting its  superficial  layer  of  fibres.  The  direction  of  these  fibres  is, 
for  the  most  part,  oblique,  passing  from  left  to  right  on  the  anterior, 
and  from  right  to  left  on  the  posterior  surface  of  the  heart,  becoming 
more  longitudinal  near  its  base,  and  terminating  by  being  inserted  into 
the  fibrous  rings  of  the  auriculo-ventricular  openings,  and  of  the  pul- 
monary artery  and  aorta.  Over  the  right  ventricle  the  superficial 
fibres  are  increased  in  number  by  the  addition  of  accessory  fibres  fipom 
the  right  surface  of  the  septum,  which  pierce  the  middle  layer,  and 
take  the  same  direction  with  the  superficial  fibres  from  the  apex  of  the 
left  ventricle,  and  of  other  accessory  fibres  from  the  surfiice  of  both 
ventricles. 

From  this  description  it  will  be  perceived,  that  the  superficUd  layer 
of  fibres  is  very  scanty,  and  is  pretty  equally  distributed  over  the 
surfece  of  both  ventricles.  The  middle  layer  of  both  ventricles  is 
formed  by  the  two  bands,  short  and  long.  But  the  internal  layer  of 
the  two  ventricles  is  very  differently  constituted  :  that  of  the  left  is 
formed  by  the  spiral  expansion  of  the  fibres  of  the  rope,  and  of  the  two 
columns  papillares ;  that  of  the  right  remains  to  be  described.  The 
septum  ventriculorum  also  consists  of  three  layers,  a  left  layer,  the 
radiated  expansion  of  the  rope  and  camese  columnae  ;  a  middle  layers 
the  long  band  ;  and  a  r^ht  layer,  belonging  to  the  proper  wall  of  the 
right  ventricle,  and  continuous  both  in  front  and  behind  with  the  long 
band,  and  in  front  also  with  the  short  band,  and  with  the  superficial 
layer  of  the  right  ventricle. 
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The  Internal  layer  of  the  right  ventride  is  fonned  bv  fesdcuH  of 
fibres  which  arise  from  the  right  segment  of  the  root  of  the  aorta,  from 
the  entire  drcnmference  of  the  root  of  the  pulmonary  artery,  and  from 
the  bases  of  the  colnmnae  papillares.  The  fibres  from  the  root  of  the 
aorta,  associated  with  some  from  the  cameae  colmnnse,  constitate  a 
layer  which  passes  obliquely  forwards  upon  the  right  side  of  the 
septum.  The  superior  fibres  coming  directly  from  the  aorta  join  the 
internal  sur&ce  of  the  long  band  at  the  anterior  border  of  the  septum, 
while  the  lower  two-Airds  of  the  layer  are  continuous  with  the  in- 
ternal sur&ce  of  the  short  band,  some  of  its  fibres  piercing  that  band 
to  augment  the  number  of  superficial  fibres.  The  fibres  derived  fixmi 
the  root  of  the  pulmonary  artery,  conjoined  with  those  from  the  base 
of  one  of  the  columnse  papillares,  curv^  forwards  firom  their  origin,  and 
wind  obliquely  downwards  and  backwards  around  the  internal  surfiice 
of  the  wall  of  the  ventricle  to  the  posterior  border  of  the  septum, 
where  they  become  continuous  with  the  long  band,  directly  that  it  has 
passed  backwards  through  the  septum. 

FibresoftheAurides. — The  fibres  of  the  auricles  are  disposed  in 
two  layers,  external  and  intemaL  The  internal  layer  is  formed  of 
fiuciculi  which  arise  firom  the  fibrous  rings  of  the  auriculo-yentricular 
openings  and  proceed  upwards  to  enlace  with  each  other,  and  con- 
stitute the  appendices  auricularum.  These  fiisciculi  are  parallel  in 
their  arrangement,  and  in  the  appendices  form  projections  and  give 
rise  to  the  appearance  which  is  denominated  musculi  pectinati.  In 
their  course  they  give  off  branches  which  connect  adjoining  fiusciculi, 
and  form  a  columnar  interlacement  between  them. 

External  Layer.  —  The  fibres  of  the  right  auricle  having  completed 
the  appendix,  wind  from  left  to  right  around  the  right  border  of  this 
auricle,  and  along  its  anterior  aspect,  beneath  the  appendix,  to  the 
anterior  surface  of  the  septum.  From  the  septum  they  are  continued 
to  the  anterior  surface  of  the  left  auricle,  where  they  separate  into 
three  bands,  superior,  anterior,  and  posterior.  The  superior  band 
proceeds  onwmrds  to  the  appendix,  and  encircles  the  apex  of  the 
auride.  The  anterior  band  passes  to  the  left,  beneath  the  appendix, 
and  winds  as  a  broad  layer  completely  around  the  base  of  the  auricle, 
and  through  the  septum  to  the  root  of  the  aorta,  to  which  it  is  partly 
attached,  and  from  this  point  is  continued  onwards  to  the  appendix, 
where  its  fibres  terminate  by  interlacing  with  the  musculi  pectinati. 
The  posterior  band  crosses  the  left  auricle  obliquely  to  its  posterior 
part,  and  winds  from  left  to  right  around  its  base,  encircling  the  open> 
ings  of  the  pulmonary  veins  ;  some  of  its  fibres  are  lost  upon  the 
sur&ce  of  the  auricle,  others  are  continued  onwards  to  the  base  of  the 
aorta  ;  and  a  third  set,  forming  a  small  band,  is  prolonged  along  the 
anterior  edge  of  the  appendix  to  its  apex,  where  it  is  continuous  with 
the  superior  band.  The  septum  auricularum  has  four  sets  of  fibres 
entering  into  its  formation  ;  1.  The  fibres  arising  from  the  auriculo* 
ventricular  rings  at  each  side  ;  2.  Fibres  arising  fi^m  the  root  of  the 
aorta,  which  pass  upwards  to  the  transverse  b&nd,  and  to  the  root  of 
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the  superior  cava  ;  3.  Those  fibres  of  the  anterior  band  that  pass 
through  the  lower  part  of  the  septum  in  their  course  around  the  left 
auricle ;  and,  4.  A  slender  fasciculus,  which  crosses  through  the  septum 
from  the  posterior  part  of  the  right  auriculo-yentricuUu:  ring  to  the 
left  auricle. 

It  will  be  remarked  from  this  description,  that  the  left  auricle  is 
considerably  thicker  and  more  muscular  than  the  right. 

Vessels  and  Nerves, — The  Arteries  supplying  the  heart  are  the  an- 
terior and  posterior  coronary.  The  Veins  accompany  the  arteries,  and 
empty  themselves  by  the  common  coronary  vein  into  the  right  auricle. 
The  lymphatics  terminate  in  the  glands  about  the  root  of  the  heart. 
The  nerves  of  the  heart  are  derived  from  the  cardiac  plexuses,  which 
are  formed  by  conmiunicating  filaments  from  the  sympathetic  and 
pneumogastric. 


ORGANS  OF  RESPIRATION  AND  VOICE. 

The  organs  of  respiration  are  the  two  lungs,  with  their  air-tube,  the 
trachea,  to  the  upper  part  of  which  is  adapted  an  apparatus  of  carti- 
lages, constituting  the  organ  of  voice,  or  larynx. 


THE  LARYNX. 

The  Larynx  is  situated  at  the  fore  part  of  the  neck,  between  the 
trachea  and  the  base  of  the  tongue.  It  is  a  short  tube,  having  an 
hour-glass  form,  and  is  composed  of  cartila^,  ligaments^mvsdes^  vessels, 
nerves,  and  muwus  membrane. 

The  Cartilages  are  the  — 

Thyroid, 

Cricoid, 

Two  Arytenoid, 

Two  cuneiform. 

Epiglottis. 

The  Thyroid  (^1/^10; — tt^of,  like  a  shield)  is  the  largest  cartilage  of 
the  larynx :  it  consists  of  two  lateral  portions,  or  ala,  which  meet  at 
an  angle  in  front,  and  form  the  projection  which  is  known  by  the 
name  oipomum  Adami,  In  the  male  after  puberty  the  angle  of  union 
of  the  two  alae  is  acute  ;  in  the  female,  and  before  puberty  in  the  male, 
it  is  obtuse.  Where  the  pomum  Adami  is  prominent,  a  bursa  mucosa 
is  often  found  between  it  and  the  skin. 

Each  ala  is  quadrilateral  in  shape,  and  forms  a  rounded  border 
posteriorly,  which  terminates  above,  in  the  superior  comu,  and  below, 
in  the  inferior  comu.  Upon  the  side  of  the  ala  is  an  oblique  line, 
or  ridge,  directed  downwards  and  forwards,  and  bounded  at  each 
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extremity  hy  a  tubercle.  Into  this  line  the  stemoithyroid  mnscle  is 
inserted ;  and  from  it  the  thyro-hyoid  and  inferior  constrictor  take 
their  origin.  In  the  receding  an^y  formed  by  the  meeting  of  the 
two  alse  upon  the  inner  side  of  the  cartilage,  and  near  its  lower 
border,  are  attached  the  epiglottis,  the  chordae  yocales,  the  thyro- 
arytenoid, and  thyro-epiglottidean  muscles. 

The  Cricoid  {tt^ixt — uUs^  like  a  ring)  is  a  ring  of  cartilage,  nazrow 
in  firont  and  broad  behind,  where  it  is  surmounted  by  two  rounded 
aur/acesy  which  articulate  with  the  arytenoid  cartilages.  Upon  the 
middle  line,  posteriorly,  is  a  vertical  ridge  which  gives  attachment  to 
the  oesophagus,  and  on  each  side  of  the  ridge  are  the  depressions  which 
lodge  the  crico-arytenoidei  postici  muscles.  On  either  side  of  the  ring 
is  a  s^enoid  cavity,  which  articulates  with  the  inferior  comu  of  the 
thyroid  cartilage. 

The  Arytenoid  cartilages  (a^urmvet,*  a  pitcher),  two  in  number,  are 
triangular  and  prismoid  in  form.  They  are  broad  and  thick  below, 
where  they  articulate  with  the  upper  border  of  the  cricoid  cartilage ; 
pointed  above,  and  prolonged  by  two  small  pyriform  cartilages,  oomi' 
eula  laryngis  (capitula  Santorini),  which  are  curved  inwards  and  back> 
wards,  and  they  each  present  three  surfaces,  anterior,  posterior,  and 
internal*  The  posterior  surface  is  concave,  and  lodges  part  of  the  aiy- 
tenoideus  muscle ;  the  internal  surface  is  smooth,  and  forms  part  of  the 
lateral  wall  of  the  larynx ;  the  anterior  or  external  surface  is  rough 
and  irregular,  and  gives  attachment  to  the  chorda  vocalis,  thyro-aryte- 
noideus,  crico-arytenoideus  lateralis  and  posticus,  and  above  these  to 
the  base  of  the  cuneiform  cartilage. 

The  Chamform  cartUagee  are  two  small  cylinders  of  fibro-cartilage, 
about  seven  lines  in  length,  and  enlai^d  at  each  extremity.  By  tiie 
lower  end,  or  base,  the  cartilage  is  attached  to  the  middle  of  the  ex- 
ternal surfiEice  of  the  arytenoid,  and  by  its  upper  extremity  forms  a 
prominence  in  the  border  of  the  aryteno-epiglottidean  fold  of  mem- 
brane.    They  are  sometimes  wanting. 

In  the  male  the  cartilages  of  the  larynx  are  more  or  less  ossified, 
particularly  in  old  age. 

The  Epiglottis  (iir/^Xwrr^;,  upon  the  tongue)  is  a  fibro-cartilage  of  a 
yellowish  colour,  studded  with  a  number  of  small  mucous  glands, 
which  are  lodged  in  shallow  pits  upon  its  surface.  It  is  shaped  like  a 
cordate  leaf,  and  is  placed  immediately  in  front  of  the  opening  of  the 
larynx,  which  it  closes  completely  when  the  larynx  is  drawn  up 
beneath  the  base  of  the  tongue.  It  is  attached  by  its  point  to  the 
receding  an^,  between  the  two  alse  of  the  thyroid  cartilage. 

i^m«n^.— The  Ligaments  of  the  larynx  are  numerous,  and  may 

*  This  derivation  haa  reference  to.  the  appearance  of  both  cardlagea  taken 
together  and  covered  by  mucous  membrane.  In  animals,  which  were  the 
pnncipal  subjects  of  dissection  among  the  ancients,  the  opening  of  the  larynx 
with  the  arytenoid  cartilages  bears  a  striking  reaemblance  to  Uie  mouth  of  a 
pitcher  having  a  large  spout. 


be  airanged  into  four  group*;  1.  Thou  which  artwnkle  the  thjrrold 
with  the  oa  hyoidea.  -2.  ThoH  which  connect  il  with  the  cncoid. 
3.  LigBineDta  of  the  atTteneid  cartilage!.    4.  Ligameula  of  the  epi- 

1.  The  ligsmenta  which  connecl  p.  ,^  , 
the  thjioid  cartilnge  with  the  ob  ■-  ' 
hjoidea  ue  three  in  number: — 

The  two  r^ro-tyDtdaiB  l^ 
nttnli  pBaa  between  the  anpeiioc 
eormia  of  the  thyroid  uid  the  ex- 
tremities of  the  greater  eornua  of 
the  oa  hjoides:  a  Hsamoid  bone  or 
cartilage  is  found  in  each. 

The  TTiyro-h^oidean  menbratw  ii 
&  broad  memhranouB  layer,  occupy- 
ing the  entire  ep«ce  between  the 
nppec  border  of  the  thyroid  carti- 
li^  and  the  upper  border  uf  the  ob 
hyoidea.  Il  i>  pierced  b;  the  su- 
perior laryngeal  nerve  and  artery. 

2.  The  ligaments  connecting  the 
thyroid  to  the  cricoid  cartilage  are 
alio  three  in  number: — 

Two  Captt^r  tiffammtt,  with 
their  synovial  membraneB,  which 
form  the  articulation  between  the 
inierioT  comua  of  lbs  thyroid  and 
the  eidee  of  the  cricoid ;  and  the 
crico-thyroidean  membrane.  The 
cnn>-l^)rroili'n(ii  meminitu  ii  a  Isu- 
■haped  hyer  of  elastic  tisane,  thick 

in  front  (middle  ciico-thjioidean  ligament)  and  thinner  at  a 
(lateral  crico-thyroideon  ligament).     It  ia  attached  by  it*  ape: 


■uperioT  IvyflvcftL  nerve  uid  aiiery-  9.  The  thyro-hyaidnn  linment ;  the  nu- 
meral ii  placed  inunediuelf  ibove  the  leauaoid  bone  or  cailiia^  which  eiitt* 
in  Ihit  ligiunenl.  B.  ThsejiigloltiB.  *.  The  byo-(nigln"ic  Ugwnenl.  e.  The 
tfafra -epiglottic  ligunent.  0.  Tht  ajjleiiDid  cajlilue ;  itB  inoer  lurfice.  e. 
The  ouux  luKle  of  the  hiH  of  the  MTtenoid  cartilage.  /  The  conii™li 
lajTHBifl.    g.  Vtie  cuneiform  cartilA^.    h.  '^^" ■—  ■■'■ —  — "~-:j  i:. 


.  m.  The  ceatnl  portioD  of  Hi 
vboLy  which  it  received  within 
'  the  isthmus  of  Ibe  thyroid  gUi 


■A.  „ — .ir. .  >he  dJip- 


Sit  LIOAMkNTS  or  TUB  LARTNI. 

lowaT  border  and  needing  uigle  of  the  thyroid  eaitU^e,  and  bj  iii 
expanded  murgin  to  the  npper  border  of  the  cricoid  aod  base  of  the 
aiylenoid  cnrdlsgs.  Superiorly  it  it  continuoiu  with  ihe  inferior  mar- 
gin of  the  chorda  Tocali^  The  front  of  the  crico-thyroidcon  mem- 
bisne  it  croeeed  by  a  imall  uteiy,  the  inferior  laiyogeal,  and  ii  tbe 
■pal  (elected  for  the  operation  of  laryngotomy.  Lateislly  it  je  cma- 
ed  in  by  the  crica-th}ividei  and  crico-arjtenoidei  latenileH  musclei, 

3.  Tbe  ligBmeQla  of  the  arytenoid  cartilage*  are  six  in  nambeF : — 
Two  Oa^iUar  liffamaili,  with  eynovial  membtanet,  which  articnhte 

tbe  uytenoid  cartilago  with  the  cricoid ;  and  the  tuperior  and  inferior 

thyro-arylenoid  ligainentft.     The  at^ie- 

ftg.  mi."  rior  Ihyro-arglaioid  ligamaiti  are  two 

thin  buids  of  eiMlic  liisne    which  ue 

attached  in  front  to  the  recediOK  angle 
of  tbe  thyroid  cartilage,  and  behind  to 
the  anterior  and  inner  border  of  each 
arytenoid  canilage.  The  lower  border 
of  ihii  ligament  conatitates  the  nppo' 
boundary  of  the  ventricle  of  the  laryiUL 
The  infirior  Atfro-aryteaoid  ItgamtwU  or 
tionia  imada,  are  thicker  than  the  la- 
perior,  and  like  them  compoied  of  elas- 
tic titsue.  Each  ligaraenl  ie  attached 
in  IJont  to  the  receding  angle  of  (he 
thyroid  cartilage,  and  behind  to  the 
anlflrior  angle  of  ihe  haw  of  the  aryte- 
noid. The  inferior  border  of  the  chorda 
Tocalie  ia  continuous  with  the  lateral 
m  of  the  crico-thyroid  ligament.  The  superior  border  fomia 
tbe  lower  boundary  of  Uie  ventricle  of  the  laryoi.  The  space  be- 
tween the  two  chords  vocales  is  the  glottis  or  rima  glottidia. 

4.  The  ligamenti  of  the  epiglottia  are  Eve  in  number,  namely,  three 
^ouo-cpiglottic,  hyo-epiglottic,  and  thyio-epiglotuc. 

The  gloao-epiglotlic  Itgamenli  (frsna  epiglottidia)  are  thiee  folds  of 
raucouB  membrane,  which  connect  the  anterior  anrfece  of  the  epiglottia 
with  the  root  of  the  tongue.  The  middle  of  these  contains  elaetic 
tiaane.  The  hgo-epigloak  ligament  is  a  band  of  elastic  tissue  passing 
between  the  anterior  aapect  of  the  epiglottis  near  ita  apex,  and  the 
upper  Tnorgin  of  the  body  of  the  os  hyoidea.  The  thyn^tpigtiMie 
ligament  is  a  long  and  slender  fascicnlna  of  elastic  tiasne,  which  em- 
braces the  apex  of  the  epiglottis,  and  is  inserted  into  the  receding 
angle  of  the  thyroid  cartilage  immediately  below  the  anterior  fissure 
and  above  the  attachment  of  the  choidce  vocates. 

he  luvTu.    I-  The  thymid  cutilsAe,  it*  right  sis.    3. 

mus.    3,  One  of  Ihe  dcKtnding  comus.    4.  7.  Tbe 

"hi:  BTvirnoid  ordlua.    6.  The  siTteaoideus  miucle, 

le  fssdcuu.    7-  The  crico-VTtcnoidei  poe- 


o.".'.!?.": 


MtitcUi. — The  Mutdee  of  the  larynx  ore  eight  id  nnmber:  the  five 
Isiger  ate  the  muKleg  of  the  choidx  toc^  uid  rinia  glotUdiB  ;  the 
time  smaller  are  mUBcles  of  the  epiglottis. 

The  five  miucles  of  the  choij^  Toodes  and  rima  glottidii  are  the — 
Crico-thyroid, 
Crico-aiytenoideiu  poeticus, 
Crico-arj^noidena  lateralis, 
Thyro-a^?lenoidea», 
Aiytenotdeiu. 

The  Orino-l/yniid  mnacle  arut*  Crom  the  anlenor  uirlsce  of  the 
cricoid  cartilage,  and  piuee  obliqoel;  outwardB  and  backwaidi  to  be 
iiuerted  into  the  lower  and  inner  border  of  the  ala  of  the  thyroid  aa 
6a  back  as  its  inferior  eo — 


The  C 


and  paues  upwards  and  ontwards  t 
tnimried  into  the  outer  angle  of  the  base 
of  the  arytenoid. 

The  Cnoo-arytenoideita  taietalis  ariaa 
from  the  upper  border  of  the  side  of 
the  cricoid,  and  passes  upwards  and 
backwards  to  be  imeritd  into  the  outer 
angle  of  the  base  of  the  arytenoid  car- 
tilage. 

The  Thyro-arytenoidait  arise*  &orn 
tbe  receding  angle  of  the  thyroid  carti- 
lage, close  to  the  onler  side  of  the 
chorda  vocalis,  and  passes  backwards 
parallel  with  the  cord,  to  be  imerltd 
into  the  base  and  outer  surbee  of  the 
arytenoid  cartihtge. 

The  Arytetoideut  muscle  occupiea  the 
posterior  concave  surbcc  of  the  arytenoid  cartilages,  between  which  it 
is  stretched.  It  consists  of  three  planes  of  transverse  and  oblique 
fibres ;  hence  it  was  formerly  considered  as  several  muscles,  under  the 

The  three  muscles  of  the  epiglottis  are  the— 

Thyro-epiglottideus, 
Aryteno-epiglottideus  superior, 
Aryleno-epiglottidens  inferior  (Hillon^a  mascle). 


«w  of  the  larrni,  one 
idiD^  aJs  of  Che  thyn 


!iirf: 


ge.    i.  One  i^thc  smcnoid  csrtl- 
4.  The  cricoid  cartilage.    5.  The 
lie  crico-UTtcDoidcut  lateralis.    J- 
Dembiuie.    n.  One  half  of 
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The  T^fTo-epigUMideua  appears  to  be  formed  by  tbe  upper  fibres  of 
the  thyro-aiytenoideus  mnscle:  they  spread  out  upon  the  extonal 
sorfiace  of  the  saoculus  laryngis  and  in  the  aryteno-epiglottidean  fold 
of  mucous  membrane,  in  which  they  are  lost ;  a  few  of  the  anterior 
fibres  being  continued  onwards  to  the  side  of  the  epiglottis. 

The  Atyteno-^oiglotHdeus  superior  consists  of  a  few  scattered  fibres, 
which  pass  forwards  in  the  fold  of  mucous  membrane  forming  the 
lateral  boundary  of  the  entrance  into  the  larynx,  fi^m  the  apex  of  the 
arytenoid  cartilage  to  the  side  of  the  epiglottis. 

The  Aryteno-qa^^otHdeuB  inferior. — This  muscle,  described  by  Mr. 
Hilton,  is  very  important  in  relation  to  the  sacculus  laryngis,  with 
which  it  is  closely  connected.  It  may  be  found  by  raising  the  macons 
membrane  immediately  above  the  ventricle  of  the  larynx.  It  arisa 
by  a  narrow  and  fibrous  origin  from  the  arytenoid  cartilage,  just  above 
the  attachment  of  the  chorda  vocalis;  and  passing  forwards,  and  a 
little  upwards,  expands  over  the  upper  half,  or  two-thirds  of  the  sac- 
culus laryngis,  and  is  inserted  by  a  broad  attachment  into  the  side  of 
the  epiglottis. 

Actions. — From  a  careful  investigation  of  the  muscles  of  the  larynx 
Mr.  Bishop*  concludes  that  the  crico-arytenoidei  postici  open  the 
glottis,  while  all  the  rest  dose  it.  The  arytenoideus  approximates  the 
arytenoid  cartilages  posteriorly,  and  the  crico-arytenoidei  and  thyio- 
arytenoidei  anteriorly ;  the  latter,  moreover,  close  the  glottis  mesially. 
The  crico-thyroidei  are  tensors  of  the  diordae  vocales,  and  these 
muscles,  together  with  the  thyro-arytenoidei  regulate  the  tension,  po- 
sition, and  vibrating  length  of  the  vocal  cords. 

The  crico-thyroid  muscles  effect  the  tension  of  the  chordae  vocales  by 
rotating  the  cricoid  on  the  inferior  comua  of  the  thyroid;  by  this  ac- 
tion the  anterior  portion  is  drawn  upwards  and  made  to  approximate 
the  inferior  border  of  the  thyroid,  while  the  posterior  and  superior 
border  of  the  cricoid,  together  with  the  arytenoid  cartilages,  is  carried 
backwards.  The  crico-arytenoidei  postici  separate  the  chordae  vocales 
by  drawing  the  arytenoid  cartilages  outwards  and  downwards.  The 
Crico-arytenoidei  lateiales,  by  drawing  the  outer  angles  of  the  aryte- 
noid cartilages  forwards,  approximate  the  anterior  angles  to  which  the 
chordae  vocales  are  attached.  The  thyro-arytenoidei  draw  the  aryte- 
noid cartilages  forwards,  and,  by  their  connection  with  the  chords  vo- 
cales, act  upon  the  whole  length  of  those  cords. 

The  thyro-epiglottideus  acts  principally  by  compressing  the  glands 
of  the  sacculus  laryngis  and  the  sac  itself:  by  its  attachmeiit  to  the 
epiglottis  it  would  act  feebly  upon  that  val^e.  The  aryteno-epiglot- 
tideus  superior  serves  to  keep  the  mucous  membrane  of  the  sides  of  the 
opening  of  the  glottis  tense,  when  the  larynx  is  drawn  upwards,  and 
the  opening  closed  by  the  epiglottis.  Of  the  aryteno-epiglottideus, 
the  ^  fiidttions  appear  to  be,"  writes  Mr.  Hilton,  **  to  cojnpress  the 
subjacent  glands  which  open  into  the  pouch ;  to  diminish  the  capacity 

*  Cyclopsedia  of  Anatomy  and  Physiology.    Article,  Laxynx. 
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of  that  cavity,  and  change  its  fonn ;  and  to  approximate  the  epiglottis 
and  the  arytenoid  cartilage/^ 

Mucous  membrane, — The  aperture  of  the  larjrnz  is  a  triangular,  or 
cordiform  opening,  broad  in  front  and  narrow  behind ;  bounded  ante- 
riorly by  the  epiglottis,  posteriorly  by  the  arytenoideus  muscle,  and  on 
either  side  by  a  fold  of  mucous  membrane  stretched  between  the  side 
of  the  epiglottis  and  the  apex  of  the  arytenoid  cartilage.  On  the  mar- 
gin of  this  aryteno-^nglolkdean  fold  the  cuneiform  cartilage  forms  a 
prominence  more  or  less  distinct.  The  cavity  of  the  larynx  is  divided 
into  two  parts  by  an  oblong  constriction  produced  by  the  prominence 
of  the  chordae  vocales.  That  portion  of  the  cavity  which  lies  above 
the  constriction  is  broad  and  triangular  above,  and  narrow  below ;  that 
which  is  below  it  is  narrow  above  and  broad  and  cylindrical  below, 
the  circumference  of  the  cylinder  corresponding  with  the  ring  of  the 
cricoid ;  while  the  space  included  by  the  constriction  is  a  narrow,  tri- 
angular fissure,  the  glottis  or  ritna  Nitidis,  The  form  of  the  glottis  is 
that  of  an  isosceles  triangle,  bounded  on  the  sides  by  the  chordae  vo- 
cales and  inner  sur&ce  of  the  arytenoid  cartilages,  and  behind  by  the 
arytenoideus  muscle.  Its  length  is  greater  in  the  male  than  in  the  fe- 
male, and  in  the  former  measures  somewhat  less  than  an  inch.  Imme- 
diately above  the  prominence  caused  by  the  chorda  vocalis,  and  ex- 
tending nearly  its  entire  length  on  each  side  of  the  cavity  of  the  larynx, 
is  an  elliptical  fossa,  the  ventricle  of  ihc  larynx.  This  fossa  is  bounded 
below  by  the  chorda  vocalis,  which  it  serves  to  isolate,  and  above  by  a 
border  of  mucous  membrane  folded  upon  the  lower  ed^  of  the  supe- 
rior thyro-arytenoid  ligament.  The  whole  of  the  cavity  of  the  larynx 
with  its  prominences  and  depressions,  is  lined  by  mucous  membrane, 
which  is  continuous  superiorly  with  that  of  the  mouth  and  pharynx, 
and  inferiorly  is  prolonged  tlm)ugh  the  trachea  and  bronchial  tubes 
into  the  air  cells  of  the  lungs.  In  the  ventricles  of  the  larynx  the 
mucous  membrane  forms  a  csecal  pouch  of  variable  size,  termed  by 
Mr.  Hilton  the  sacculits  laryngis.*    The  sacculus  laryngis  is  directed 


1  »•• 


*  This  sac  was  described  by  Mr.  Hilton  before  he  was  aware  that  it  had 
already  been  pointed  out  by  the  older  anatomists.  I  mysdf  made  a  dissection, 
which  I  still  possess,  of  the  same  sac  in  an  enlarged  state,  during  the  month  of 
August,  1837,  without  any  knowledge  either  of  Mr.  Hilton's  labours,  or  Mor> 
gagni's  account.  The  sac  projected  considerably  above  die  upper  border  of  the 
thyroid  cartilage,  and  the  extremity  had  been  snipped  off  on  one  side  in  the 
removal  of  the  muscles.  The  larvnx  was  presented  to  me  by  Dr.  Georse  Moore 
of  Camberwell ;  he  had  obtained  it  from  a  child  who  died  cd  brcmoual  dis- 
ease ;  and  he  conceived  that  this  peculiar  disposition  of  the  mucous  membrane 
might  possibly  e^lain  some  of  tne  symptoms  by  which  the  case  was  accom- 


•vidu  affect^  de  phthisic  laryng^,  oti  eUe  etait  tr^-d6yelopp^.  Je  fis  des  re- 
cherches  sur  le  larynx  d'autres  individus,  et  je  trouvai  que  cette  disposition  6tait 
constante.  Je  ne  savais  pas  alors  que  Morgagni  avait  indiqu6  et  Mt  repr^. 
senter  la  m§me  disposition."    Cruveilhier  compares  its  form  very  aptly  to  a 
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upwards,  sometimes  extending  as  high  as  the  upper  border  of  the  thy- 
roid cartilage,  and  occasionally  above  that  border.  When  dissected 
from  the  interior  of  the  larynx  it  is  found  covered  by  the  aiyteno-epi- 
glottideas  muscle  and  a  fibrous  membrane,  which  latter  is  attached  to 
the  superior  thyro-arytenoid  ligament  below ;  to  the  epiglottis  in  front ; 
and  to  the  upper  border  of  the  thyroid  cartilage  above.  If  examined  frx>m 
the  exterior  of  the  larynx,  it  will  be  seen  to  be  covered  by  the  thyro- 
epiglottideus  muscle.  On  the  sur&ce  of  its  mucous  membrane  are  the 
openings  of  uxty  or  seventy  small  follicular  glands,  which  are  situated 
in  the  sub-mucous  tissue,  and  gives  to  its  external  sur&ce  a  rough  and 
ill-dissected  appearance.  This  mucous  secretion  is  intended  for  the 
lubrication  of  Uie  chordae  vocales,  and  is  directed  upon  them  by  two 
small  valvular  folds  of  mucous  membrane,  which  are  situated  at  the 
entrance  of  the  sacculus. 

Glands, — The  bodies  known  as  the  glands  of  the  larynx,  namely,  the 
epiglottic  and  the  arytenoid  are  very  improperly  named.  The  former  is 
a  mass  of  areolar  and  adipose  tissue,  situated  in  the  triangular  space 
between  the  front  surBcuse  of  the  apex  of  the  epiglottis,  the  hyo-epi- 
glottidean  and  the  thyro-hyoidean  ligament  The  latter  is  the  body 
which  forms  a  prominence  in  the  aryteno-epiglottidean  fold  of  mucous 
membrane,  and  has  been  described  among  the  cartilages  as  the  aryte- 
noid cartilage. 

Vessels  and  Nerves. — ^The  Arteries  of  the  larynx  are  derived  fiiim 
the  superior  and  inferior  thyroid.  The  nerves  are  the  superioir  laryn- 
geal and  recurrent  laryngeal;  both  branches  of  the  pneumogastric. 
The  two  nerves  communicate  with  each  other  freely;  but  the  superior 
laryngeal  is  distributed  principally  to  the  mucous  membrane  at  the  en- 
trance of  the  larynx ;  the  recurrent,  to  the  muscles. 

THE  TRACHEA. 

The  Trachea  extends  from  opposite  the  fifth  cervical  vertebra  to 
opposite  the  third  dorsal,  where  it  divides  into  the  two  bronchL  The 
right  bronchus,  larger  than  the  left,  passes  off  nearly  at  right  aisles 
to  the  upper  part  of  the  corresponding  lung.  The  le/l  descends 
obliquelif,  and  passes  beneath  the  arch  of  the  aorta,  to  reach  the  left 
lung. 

The  Trachea  is  composed  of  •— 

Fibro-cartilaginous  rings. 
Fibrous  membrane. 
Mucous  membrane. 
Longitudinal  elastic  fibres. 
Muscular  fibres. 
Glands. 

"  Phrygian  casque"  and  Morgagni's  Hfpaxe^  Advers.  1.  Epist.  Anat.  3.  plate  S. 
fig.  4.  has  the  same  appearance.  But  neither  of  theSe  anatomists  notice  the  fol- 
licular glands  describea  by  Mr.  Hilton. 
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The  F3iro-carlUaginous  rings  are  from  fifteen  to  twenty  in  number, 
and  extend  for  two-thirds  around  the  cylinder  of  the  trachea.  They 
are  deficient  at  the  posterior  part,  where  the  tube  is  completed  by 
fibrous  membrane.  The  last  ring  has  usually  a  triangular  form  in 
front.  The  rings  are  connected  to  each  other  by  a  membrane  oipeUow 
eUxstic  fibrous  tissue^  which  in  the  space  between  the  extremities  of  the 
cartilages,  posteriorly,  forms  a  distinct  layer. 

The  Longitudinal  dastic  fibres  are  situated  immediately  beneath  the 
mucous  membrane  on  the  posterior  part  of  the  trachea,  and  endose  the 
entire  cylinder  of  the  bronchial  tubes  to  their  ultimate  terminations* 

The  Muscular  fibres  form  a  thin  layer,  extending  transversely  be- 
tween the  extremities  of  the  cartilages.  On  the  posterior  surface  they 
are  covered  in  by  a  cellulo-fibrous  lamella,  in  which  are  lodged  the 
tracheal  glands.  These  are  small  flattened  ovoid  bodies,  situated  in 
great  number  between  the  fibrous  and  muscular  layers  of  the  membrar 
nous  portion  of  the  trachea,  and  also  between  the  two  layers  of  elastic 
fibrous  tissue  connecting  the  rings.  They  pour  their  secretion  upon 
the  mucous  membrane. 

Thyroid  Gland, 

The  thyroid  gland  or  body  is  one  of  those  organs  which  it  is  difficult 
to  classify  from  the  absence  of  any  positive  knowledge  with  regard  to 
its  function.  It  is  situated  upon  the  trachea,  and  in  an  anatomical 
arrangement  may  therefore  be  considered  in  this  place,  although  bear- 
ing no  part  in  the  function  of  respiration. 

This  gland  consists  of  two  lobes,  which  are  placed  one  on  each  side 
of  the  trachea,  and  are  connected  with  each  other  by  means  of  an 
isthmus,  which  crosses  its  upper  rings.  There  is  considerable  variety  in 
the  situation  and  breadth  of  this  isthmus ;  which  should  be  recollected 
in  the  performance  of  operations  upon  the  trachea.  In  structure  it  ap- 
pears to  be  composed  of  a  dense  cellular  parenchyma,  enclosing  a  great 
number  of  vessels.  The  gland  is  larger  in  young  subjects  and  in 
females,  than  in  the  adult  and  males.  It  is  the  seat  of  an  enlargement 
called  bronchocele,  goitre,  or  the  Derbyshire  neck. 

A  muscle  is  occasionally  found  connected  with  its  upper  border  or 
with  its  isthmus ;  and  attached,  superiorly,  to  the  body  of  the  os 
hyoides,  or  to  the  thyroid  cartile^.  It  was  named  by  Soenunering 
the  '*' levator  glandtd€B  ihyroidea;'"  fig.  163,  p.  543. 

Vessels  and  Nerves. — It  is  abundantly  supplied  with  blood  by  the 
superior  and  inferior  thyroid  arteries.  Sometimes  an  additional  artery 
is  derived  from  the  arteria  innominata,  and  ascends  upon  the  front  of 
the  trachea  to  be  distributed  to  the  gland.  The  wounding  of  this  vessel, 
in  tracheotomy,  might  be  &tal  to  the  patient  The  nerves  are  derived 
from  the  superior  laryngeal  and  sympathetic. 


Tb«  long!  ait  two  conical  orgBu,  utosted  one  on  each  side  of  the 
eb«it,  embraciDg  the  h«n,  and  >«psrat«d  from  each  other  by  that 
oigan  and  b;^  a  membiBnoot  partitiDTi,  the  mediaalinma.  On  the  ei- 
tenm]  or  thoracic  nde  thej  are  convex,  and  correBpond  with  the  hrm 
of  the  cavity  of  the  cbett;  inlemallj  they  are  eoncaie,  to  receite  the 
conveiitj  of  the  heart.  Snperiorl;  they  terminate  in  a  tapering  cone, 
which  extendi  aboie  the  level  of  the  fint  rib,  and  inferiorlj  thej  an 
bnad  and  concave,  and  real  npon  the  convex  surfue  of  the  dj     ' 


"■    IB.  -rte  light  _    ..     

)f  Che  left,    ai.  Tbe'iuiKTior  hibe  of  Uw  right  lung.    M.  it 
B.Ito  inferior  lobe.    ai.  The  •upeiior  lobe  ollho  1*  lung.    : 
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Their  posterior  border  is  rounded  and  broad,  the  anterior  shaip,  and 
marked  by  one  or  two  deep  fissures,  and  the  inferior  border  Tvhich 
surrounds  the  base  is  also  sharp.  The  colour  of  the  lungs  is  pinkish 
grey,  mottled,  and  variously  marked  with  black.  The  sur&ce  is 
figured  with  irregularly  polygonal  outlines,  which  represent  the  lobules 
of  the  organ,  and  the  area  of  each  of  these  polygonal  spaces  is  crossed 
by  lighter  lines. 

Each  lung  is  divided  into  two  lobes,  by  a  long  and  deep  fissure, 
which  extends  firom  the  posterior  surfibce  of  the  upper  part  of  the 
organ,  downwards  and  forward*  to  near  the  anterior  angle  of  its  base. 
In  the  right  lung  the  upper  lobe  is  subdivided  by  a  second  fissure, 
which  extends  obliquely  forwards  firom  the  middle  of  the  preceding  to 
the  anterior  border  of  the  organ,  and  mariu  off  a  amiU  triangular 
lobe. 

The  right  lung  is  larger  than  the  left,  in  consequence  of  the  inclina- 
tion of  the  heart  to  the  left  side.  It  is  also  shorter,  firom  the  great 
convexity  of  the  liver,  which  presses  the  diaphragm  upwards  upon  the 
right  side  of  the  chest  considerably  above  the  level  of  the  left;  and  has 
three  lobes.  The  left  lung  is  smaller,  has  but  two  lobes,  but  is  longer 
than  the  right. 

Each  lung  is  retained  in  its  place  by  its  rod,  which  is  formed  by  the 
pulmonary  artery,  pulmonary  vei^jB  and  bronchial  tubes,  together  with 
the  bronchial  vessels  and  pulmonary  plexuses  of  nerves.  The  large 
vessels  of  the  root  of  each  lung  are  arranged  in  a  similar  order  from 
before,  backwards,  on  both  sides,  viz. 

Pulmonary  veins. 
Pulmonary  artery. 
Bronchus. 

From  above,  downwards,  on  the  ri^M  side  this  order  is  exactly  re- 
versed ;  but  on  the  left  side  the  bronchus  has  to  stoop  beneath  the 
arch  of  the  aorta,  which  alters  its  position  to  the  vessels.  They  are 
thus  disposed  on  the  two  sides : — 

Riffht.  Left. 

Bronchus,  Artery, 

Artery,  Bronchus, 

Veins.  Veins. 

Strudure, — The  lungs  are  composed  of  the  ramifications  of  the 
bronchial  tubes  which  terminate  in  bronchial  cells  (air  cells),  of  the 
ramifications  of  the  pulmonary  artery  and  veins,  bronchial  arteries  and 
veins,  lymphatics  and  nerves ;  the  whole  of  these  structures  being  held 
together  by  areolar  tissue,  constitute  the  parenchyma.  The  parenchyma 
of  the  lungs,  when  examined  on  the  surface  or  by  means  of  a  section, 
is  seen  to  consist  of  small  polygonal  divisions,  or  lobules,  which  are 
connected  to  each  other  by  an  inter-lobular  areolar  tissue.     These 
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lobules  again  conuBt  of  smaller  lobules,  and  the  latter  are  formed  hj  a 
cluster  of  air  cells,  in  the  parietes  of  which  the  capillariea  of  the  pul- 
monary artery  and  pulmonary  yeins  are  distributed. 

Bronchial  tubes,  —  The  two  bronchi  proceed  from  the  bifurcation  of 
the  trachea  to  their  corresponding  lungs.  The  right  takes  its  course 
nearly  at  right  angles  with  the  trachea,  and  enters  the  upper  part  of 
the  right  lung ;  while  the  left,  longer  and  smaller  than  the  right,  passes 
obliquely  beneath  the  arch  of  the  aorta,  and  enters  the  lung  at  about 
the  middle  of  its  root.  Upon  entering  the  lungs  they  divide  into  two 
branches,  and  each  of  these  divides  and  subdivides  dichotomously  to 
their  ultimate  termination  in  small  dilated  sacs,  the  bronchial  or  pul- 
monary cells.  The  fibro-cartilaginous  rings  which  are  observed  in  the 
trachea  become  incomplete  and  irregular  in  shape  in  the  bronchi,  and 
in  the  smaller  bronchial  tubes  are  lost  altogether.  At  the  termination 
of  these  tubes  the  fibrous  and  muscular  coats  become  extremely  thin, 
and  are  probably  continued  upon  the  lining  mucous  membrane  of  the 
air  cells. 

The  Pulmonary  artery,  conveying  the  dark  and  impure  venous  blood 
to  the  lungs,  terminates  in  capillary  vessels,  which  form  a  minute  net- 
work upon  the  parietes  of  the  bronchial  cells,  and  then  converge  to 
fonn  the  pulmonary  veins,  by  which  the  arterial  blood,  purified  in  its 
passage  through  the  capillaries,  is  returned  to  the  left  auricle  of  the 
heart 

The  Bronchial  arteries,  branches  of  the  thoracic  aorta,  ramify  upon 
the  bronchial  tubes  and  in  the  tissue  of  the  lungs,  and  supply  them 
with  nutrition,  while  the  venous  blood  is  returned  by  the  bronchial 
veins  to  the  vena  azygos. 

The  Lymphatics,  commencing  upon  the  surface  and  in  the  substance 
of  the  lungs,  terminate  in  the  bronchial  glands.  These  glands,  very 
numerous  and  often  of  laige  size,  are  placed  at  the  roots  of  the  lungs, 
around  the  bronchi,  aind  at  the  bifiucation  of  the  trachea.  In  early 
life  they  resemble  lymphatic  glands  in  other  situations;  but  in  old 
age,  and  often  in  the  adult,  are  quite  black,  and  filled  with  carbon- 
aceous matter,  and  occasionally  with  calcareous  deposits. 

The  Nerves  are  derived  from  the  pneumogastric  and  sympathetic. 
They  form  two  plexuses,  anterior  pulmonary  plexus,  situated  upon 
the  front  of  the  root  of  the  lungs,  and  composed  chiefly  of  filaments 
from  the  great  cardiac  plexus  ;  and  posterior  pulmonary  plexus  on  the 
posterior  aspect  of  the  root,  of  the  lungs,  composed  principaUy  of 
branches  from  the  pneumogastric.  The  branches  firom  these  plexuses 
follow  the  course  of  tlie  bronchial  tubes,  and  are  distributed  to  the 
bronchial  cells. 

PLRURiB. 

Each  lung  is  enclosed,  and  its  structure  maintained,  by  a  serous 
membrane,  the  pleura,  which  invests  it  as  far  as  the  root,  and  is 
then  reflected  upon  the  parietes  of  the  chest.    That  portion  of  the 
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membrane  which  is  in  relation  with  the  lang  is  called  pleura  pulmo- 
TioUs,  and  that  in  contact  with  the  parietes,  fdeura  cosialis.  The  re- 
flected portion,  besides  forming  the  internal  lining  to  the  ribs  and  in- 
tercostal muscles,  also  covers  the  diaphragm  and  the  thoracic  sur&ce 
of  the  vessels  at  the  root  of  the  neck. 

The  pleura  must  be  dissected  from  off  the  root  of  the  lung,  to  see  the 
vessels  by  which  it  is  formed  and  the  pulmonary  plexuses. 


MEDIASTINUM. 

The  approximation  of  the  two  reflected  pleurae  in  the  middle  line 
of  the  thorax  forms  a  septum,  which  divides  the  chest  into  the  tw;o 
pulmonary  cavities.  This  is  the  mediastinum.  The  two  pleurae  are 
not,  however,  in  contact  with  each  other  at  the  middle  line  in  the 
formation  of  the  mediastinum,  but  leave  a  space  between  them  which 
contains  all  the  viscera  of  the  chest  with  the  exception  of  the  lungs. 
The  mediastinum  is  divided  into  the  anterior ^  middle^  and  posterior. 

The  Anterior  mediastinum  is  a  triangular  space,  bounded  in  front  by 
the  sternum,  and  on  each  side  by  the  pleura.  It  contains  a  quantity 
of  loose  areolar  tissue,  in  which  are  found  some  lymphatic  glands  and 
vessels  passing  upwards  from  the  liver ;  the  remains  of  the  thymus 
gland,  the  origins  of  the  stemo-hyoid,  stemo-thyroid,  and  triangularis 
stemi  muscles,  and  the  internal  mammary  vessels  of  the  left  side. 

The  Middle  mediastinum  contains  the  heart  enclosed  in  its  peri- 
cardium ;  the  ascending  aorta ;  the  superior  vena  cava  ;  the  bifurca- 
tion of  the  trachea ;  the  pulmonary  arteries  and  veins  ;  and  the  phrenic 
nerves. 

The  Posterior  mediastinum  is  bounded  behind  by  the  vertebral 
column,  in  front  by  the  pericardium,  and  on  each  side  by  the  pleura. 
It  contains  the  descending  aorta ;  the  greater  and  lesser  azygos  veins, 
the  superior  intercostal  vein  ;  the  thoracic  duct ;  the  oesophagus  and 
pneumogastric  nerves  ;  and  ijie  great  splanchnic  nerves. 


ABDOMEN. 

The  abdomen  is  the  inferior  cavity  of  the  tnink  of  the  body;  it  is 
hounded  in  front  and  at  the  sides  by  the  lower  ribs  and  abdominal 
muscles  ;  behind,  by  the  vertebral  column  and  abdominal  muscles ; 
above,  by  the  diaphragm  ;  and,  below,  by  the  pelvis :  and  contains 
the  alimentary  canal,  the  organs  subservient  to  digestion,  viz.  the  liver, 
pancreas,  and  spleen ;  and  the  organs  of  excretion,  the  kidneys,  with 
the  supra-renal  capsules. 

Regions, —  For  convenience  of  description  of  the  viscera,  and  for  re- 
ference to  the  morbid  affections  of  this  cavity,  the  abdomen  is  divided 
into  certain  districts  or  regions.  Thus,  if  two  transverse  lines  be 
carried  around  the  body,  the  one  parallel  with  the  convexities  of  the 
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ribs,  the  other  with  the  highest  points  of  the  crests  of  the  ilia,  the 
abdomen  will  be  divided  into  three  zones.  Again,  if  a  perpendicular 
line  be  drawn  at  each  side,  from  the  cartilage  of  the  eighth  lib  to 
the  middle  of  Poupart^s  ligament,  the  three  primary  zones  will  each 
be  subdivided  into  three  compartments  or  regions,  a  middle  and  two 
lateral  | 

The  middle  region  of  l^e  upper  zone  being  immediately  over  the 
small  end  of  the  stomach,  is  called  qngastric  {M  ya^rhp^  over  the  I 

stomach).    The  two  lateral  regions  being  under  the  cartilages  of  the  ' 

ribs  are  called  hypochondrioui  {uri  x*^\^t  under  the  cartilages).     The  ' 

middle  region  of  the  middle  zone  is  the  umbUuxd;  the  two  lateral,  the 
l»mbar.  The  middle  region  of  the  inferior  zone  is  the  hyjK^astric 
(viti  yotrrq^,  below  the  stomach)  ;  and  the  two  lateral,  the  iUae. 
In  addition  to  these  divisions,  we  employ  the  term  inguinal  region^  in 
reference  to  the  vicinity  of  Poupart^s  ligament. 

Position  of  the  Ftsccra.— In  the  upp^  zone  will  be  seen  the  liver, 
extending  across  from  the  right  to  the  left  side  ;  the  stomach  and  , 

spleen  on  the  left,  and  the  pancreas  and  duodenum  behind.     In  the  J 

middle  zone  is  the  transverse  portion  of  the  colon,  with  the  upper  part  * 

of  the  ascending  and  descending  colon,  omentum,  small  intestines, 
mesentery,  and,  behind,  the  kidneys  and  supra-renal  capsules.  In 
the  inferior  zone  is  the  lower  part  of  the  omentum  and  small  intes- 
tines, the  caecum,  ascending  and  descending  colon  with  the  sigmoid 
flexure,  and  ureters. 

The  smooth  and  polished  surface,  which  the  viscera  and  parietes 
of  the  abdomen  present,  is  due  to  the  peritoneum,  wliich  should  in  the 
next  place  be  studied. 

PERITONEUM. 

The  Peritoneum  {^t^irtivuv,  to  extend  around)  is  a  serous  membrane, 
and  therefore  a  shut  sac :  a  single  exception  exists  in  the  human 
subject  to  this  character,  viz.  in  the  female,  where  the  peritoneum  is 
perforated  by  the  open  extremities  of  the  Fallopian  tubes,  and  is  con- 
tinuous with  their  mucous  lining. 

The  simplest  idea  that  can  be  given  of  a  serous  membrane,  which 
may  apply  equally  to  all,  is,  that  it  invests  the  viscus  or  viscera,  and 
is  then  reflected  upon  the  parietes  of  the  containing  cavity.  If  the 
cavity  contain  only  a  single  viscus,  the  consideration  of  the  serous 
membrane  is  extremely  simple.  But  in  the  abdomen,  where  there  are 
a  number  of  viscera,  the  serous  membrane  passes  from  one  to  the  other 
until  it  has  invested  the  whole,  before  it  iaf  reflected  on  the  parietes. 
Hence  its  reflexions  are  a  little  more  complicated. 

In  tracing  the  reflexions  of  the  peritoneum  in  the  middle  line,  we 
commence  with  the  diaphragm,  which  is  lined  by  two  layers,  one  from 
the  parietes  in  front,  anterior,  and  one  from  the  parietes  behind, 
posterior.  These  two  layers  of  the  same  membrane,  at  the  posterior 
part  of  the  diaphragm,  descend  to  the  upper  surfisice  of  the  hver. 
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foiming  the  coronary  and  lateral  laments  of  the  liver.  They  then 
sniround  the  liver,  one  going  in  front,  the  other  behind  that  viscus, 
and,  meeting  at  its  under  surfiEu^  pass  to  the  stomach,  forming  tiie 


*  The  reflexions  of  the  peritoneum.    D.  The  diaphragm.    S.  The  stomach. 
C.  The  transverse  colon.    D;  The  transverse  duoaenum.     P.  The  pancreas- 

1.  The  small  intestines.  R.  The  rectum.  B.  The  urinary  bladder.  1.  The 
anterior  layer  of  the  peritoneum,  lining  the  under  surface  of  the  diaphragm. 

2.  The  posterior  layer.  3.  The  coronary  ligament,  formed  by  the  passage  of 
these  two  layers  to  the  posterior  border  of  uie  liver.  4.  The  lesser  omentum ; 
the  two  layers  passing  from  the  under  surface  of  the  liver  to  the  lesser  curve  of 
the  stomach.  6.  The  two  layers  meeting  at  the  greater  curve,  then  passing 
downwards  and  returning  upon  themselves,  forming  (6)  the  greater  omentum. 
7.  The  transverse  meso-colon.    8.  The  posterior  layer  traced  upwards  in  front 
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fensr  omentum*  They  then,  in  the  same  manner,  siuToiind  the 
stomach,  and  meeting  at  its  lower  border,  descend  for  some  distance  in 
firont  of  the  intestines,  and  return  to  the  transverse  colon,  forming  the 
great  omentum;  they  then  surround  the  transverse  colon,  and  pass 
directly  backwards  to  the  vertebral  column,  forming  the  transverse 
m/eeo-ooiUm,  Here  the  two  layers  separate  ;  the  posterior  ascends  in 
firont  of  the  pancreas  and  aorta,  and  returns  to  the  posterior  part  of 
the  diaphragm,  where  it  becomes  the  posterior  layer  with  which  we 
commenced.  The  anierior  descends,  invests  all  the  small  intestines, 
and  returning  to  the  vertebral  column  forms  the  mesentery.  It  then 
descends  into  the  pelvis  in  front  of  the  rectum,  which  it  holds  in  its 
place  by  means  of  a  fold  called  meso-rectum,  forms  a  pouch,  the  recto- 
vesical fold^  between  the  rectum  and  bladder^  ascends  upon  the  poste- 
rior surface  of  the  bladder,  forming  its  &lse  ligaments,  and  returns 
upon  the  anterior  parietes  of  the  abdomen  to  the  diaphragm,  whence 
we  first  traced  it. 

In  the  female,  after  descending  into  the  pelvis  in  firont  of  the 
rectum,  it  is  reflected  upon  the  posterior  surface  of  the  vagina  and 
uterus.  It  then  descends  on  the  anterior  surface  of  the  uterus,  and 
forms  at  either  side  the  broad  ligaments  of  that  organ.  From  the 
uterus  it  ascends  upon  the  posterior  surface  of  the  bladder  and  an- 
terior parietes  of  the  abdomen,  and  is  continued,  as  in  l^e  male,  to  the 
diaphragm. 

In  this  way  the  continuity  of  the  peritoneum,  as  a  whole,  is  dis- 
tinctly shown,  and  it  matters  not  where  the  examination  commence 
or  where  it  terminate,  still  the  same  continuity  of  surface  will  be 
discernible  throughout.  If  we  trace  it  from  side  to  side  of  the  ab- 
domen, we  may  commence  at  the  umbilicus  ;  we  then  foUow  it  out- 
wards lining  the  inner  side  of  the  parietes  to  the  ascending  colon ; 
it  surrounds  that  intestine  ;  it  then  surrounds  the  small  intestine, 
and  returning  on  itself  forms  the  mesentery.  It  then  invests  the 
descending  colon,  and  reaches  the  parietes  on  the  opposite  side  of  the 
abdomen,  whence  it  may  be  traced  to  the  exact  point  from  which  we 
started. 

The  viscera,  which  are  thus  shown  to  be  invested  by  the  peritoneum 
in  its  course  from  above  downwards,  axe  the — 

Liver, 
Stomach, 
Transverse  colon, 
Small  intestines. 
Pelvic  viscera. 

of  D,  the  transverse  duodenum,  and  P,  the  pancreas,  to  become  continaoiis 
with  the  posterior  layer  (2).  9.  The  foramen  of  Winslow;  the  dotted  line 
bounding  this  foramen  inferiorly  marks  the  course  of  the  hepatic  artery  fw- 
wards,  to  enter  between  the  layers  of  the  lesser  omentum.  10.  The  mesenteiy 
encircling  the  small  intestine.  11.  The  recto- vesical  fold,  formed  by  the  de- 
scending anterior  layer.  12.  The  anterior  layer  traced  upwards  upon  the  in- 
ternal surface  of  the  abdominal  parietes  to  the  layer  (1),  with  which  the 
mination  commenced. 
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The  folds,  formed  between  these  and  between  the  diaphragm  and 
the  liver,  are — 

(Diaphragm.) 

Broad,  coronary,  and  lateral  ligaments. 

(Liver.) 
Lesser  omentum. 

(Stomach.) 
Greater  omentum. 

(Transverse  colon.) 
Transverse  meso-colon. 

Mesentery, 
Meso-rectum, 
Recto-vesical  fold, 
False  ligaments  of  the  bladder. 

And  in  the  female,  the — 

Broad  ligaments  of  the  uterus. 

The  ligaments  of  the  liver  will  be  examined  with  that  organ. 
The  Lesser  omentum  is  the  duplicature  passing  between  the  liver 
and  the  upper  border  of  the  stomach.     It  is  extremely  thin,  excepting 
at  its  right  border,  where  it  is  free,  and  contains  between  its  layers, 
the— 

Hepatic  artery. 

Ductus  communis  choledochus. 

Portal  vein. 

Hepatic  plexus  of  nerves. 

Lymphatics. 

These  structures  are  enclosed  in  a  loose  areolar  tissue,  called 
Glissm's  capsule.*  The  relative  position  of  the  three  vessels  is,  the 
artery  to  the  left,  the  duct  to  the  right,  and  the  vein  between  and 
behind. 

If  the  finger  be  introduced  behind  this  right  border  of  the  lesser 
omentum,  it  will  be  situated  in  an  opening  called  the  foramen  of 
Winslow.f  In  front  of  the  finger  will  lie  the  right  border  of  the 
lesser  omentum  ;  behind  it  the  diaphragm,  covered  by  the  ascending  or 
posterior  layer  of  the  peritoneum  ;  hdow^  the  hepatic  artery,  curving 
forwards  from  the  coeliac  axis ;  and  above,  the  lobus  Spigelii.  These, 
therefore,  are  the  boundaries  of  the  foramen  of  Winsloiv,  which  is  no- 
thing more  than  a  constriction  of  the  general  cavity  of  the  peritoneum 

*  Francis  Glisson,  Professor  of  Medicine  in  the  University  of  Cambridge. 
His  work,  "  De  Anatomia  Hepatia,"  was  published  in  1654. 

t  Jacob  Beni^us  Winslow :  his  **  Exjiosition  Anatomique  de  la  Structure 
du  Corps  Humain,"  was  published  in  Paris  in  1732. 
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at  this  point,  arising  ont  of  the  necessity  for  the  hepatic  and  gastric 
arteries  to  pass  forwards  firom  the  coeliac  axis  to  reach  their  re^tective 
▼isoera. 

If  air  be  blown  through  the  foramen  of  Winslow,  it  will  descend 
behind  the  lesser  omentum  and  stomach  to  the  space  between  the 
descending  and  ascending  pair  of  layers,  forming  the  great  omentonL 
This  is  sometimes  called  the  lesser  cavity  of  the  peritonemn,  and  that 
external  to  the  foramen  the  greater  cavity ;  in  which  case  the  fora- 
men is  considered  as  the  means  of  commmiication  between  the  two. 
There  is  a  great  objection  to  this  division,  as  it  might  lead  the  inex- 
perienced to  believe  that  there  were  really  two  cavities.  There  is  bnt 
one  only,  the  foramen  of  Winslow  being  merely  a  constriction  of  that 
one,  to  £Eicilitate  the  communication  between  the  nutrient  arteries  and 
the  viscera  of  the  upper  part  of  the  abdomen. 

The  Great  omentum  consists  oi/our  layers  of  peritoneum^  the  two 
which  descend  from  tiie  stomach,  and  the  same  two,  returning  upon 
themselves  to  the  transverse  colon.  A  quantity  of  adipose  substance 
is  deposited  around  the  vessels  which  ramify  through  its  structure. 
It  would  appear  to  perform  a  double  function  in  the  economy.  Ist. 
Protecting  the  intestines  from  cold  ;  and,  2ndly.  Facilitating  the 
movement  of  the  intestines  upon  each  other  during  their  vermicular 
action. 

The  Transverse  meso-oolon  (jtiffot^  middle,  being  attached  to  Uie 
middle  of  the  cylinder  of  the  intestine)  is  the  medium  of  connection 
between  the  transverse  colon  and  the  posterior  wall  of  the  abdomen. 
It  also  affords  to  the  nutrient  arteries  a  passage  to  reach  the  intestine, 
and  encloses  between  its  layers,  at  the  posterior  part,  the  transverse 
portion  of  the  duodenum. 

The  Mesentery  {fii^ct  hrt^Wy  being  connected  to  the  middle  of  the 
cylinder  of  the  small  intestine)  is  the  medium  of  connection  between 
the  small  intestines  and  th^  posterior  wall  of  the  abdomen.  It  is  ob- 
lique in  its  direction,  being  attached  to  the  posterior  wall,  from  the 
left  side  of  the  second  lumbar  vertebra  to  the  right  iliac  fossa.  It 
retains  the  small  intestines  in  their  places,  and  gives  passages  to  the 
mesenteric  arteries,  veins,  nerves,  and  lymphatics. 

The  Meso-rectum,  in  like  manner,  retains  the  rectum  in  connection 
with  the  front  of  the  sacrum.  Besides  this,  there  are  some  minor 
folds  in  the  pelvis,  as  the  recto-vesioal  fold,  the  false  Hffoments  of  the 
bladder^  and  the  broad  ligaments  of  the  uterus. 

The  Appendices  epiploic<B  are  small  irregular  pouches  of  the  perito- 
neum, filled  with  fat,  and  situated  like  fringes  upon  the  large  intestine. 

Three  other  duplicatures  of  the  peritoneum  are  situated  in  the  sides  of 
the  abdomen ;  they  are  the  gastro-phrenic  ligament,  the  gastro-splenic 
omentum,  the  ascending  and  descending  meso-colon.  The  ffodro- 
phrenio  ligament  is  a  small  duplicature  of  the  peritoneum,  which  de- 
scends from  the  diaphragm  to  the  extremity  of  the  oesophagus,  and 
lesser  curve  of  the  stomach.  The  gastro-splenio  omentum  is  the  dupli- 
cature which  connects  the  spleen  to  the  stomach.     The  aaoending 
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meso-coion  is  the  fold  which  connects  the  upper  part  of  the  ascending 
colon  with  the  posterior  wall  of  the  abdomen ;  and  the  descending 
meso-colon,  that  which  retains  the  sigmoid  flexure  in  connection  with 
the  abdominal  wall. 

Structure  of  serous  menUirane, — Serous  membrane  consists  of  two 
layers,  an  external  or  fibro-cellular  layer,  and  an  internal  layer  or 
epithelium.  The  Ji&ro-ceUular  layer  upon  its  outer  surface  is  rough 
and  vascular,  and  adherent  to  surrounding  structures;  but  on  its 
inner  sur&ce  is  dense  and  smooth,  and  wholly  deficient  of  yessels 
carrying  red  blood.  The  smooth  and  brilliant  sur&ce  of  serous  mem- 
brane is  due  to  a  distinct  epithelium,  which  has  been  shown  by  the  ex- 
cellent researches  of  Henle,  to  be  composed  of  laminae  of  vesicles,  and 
flattened  polygonal  scales  with  centraJ  nuclei,  like  the  epidermis  and 
epithelium  of  mucous  membrane.  Dr.  Henle  has  observed  this  struc- 
ture, which  may  be  easily  demonstrated  with  a  good  microscope  upon 
the  surface  of  all  the  serous  membranes  of  the  body,  upon  the  surface 
of  the  lining  membrane  of  arteries  and  veins,  and  upon  synovial 
membranes. 

The  general  characters  of  a  serous  membrane  are  its  resemblance  to 
a  shut  sac,  and  its  secretion  of  a  peculiar  fluid,  resembling  the  serum 
of  the  blood  ;  but  the  former  of  these  characters  is  not  absolutely 
essential  to  the  identity  of  a  serous  membrane ;  for,  as  we  have 
shown  above,  the  peritoneum  in  the  female  is  perforated  by  the  ex- 
tremities of  the  Fallopian  tubes  ;  while  in  aquatic  reptiles  there  is  a 
direct  communication  between  its  cavity  and  the  medium  in  which 
they  live. 

From  the  variable  nature  of  the  secretion  of  these  membranes,  they 
have  been  divided  into  two  classes,  the  true  serous  membranes,  viz. 
the  arachnoid,  pericardium,  pleurae,  peritoneum,  and  tunicae  vaginales, 
which  pour  out  a  secretion  containing  but  a  small  portion  of  albumen  ; 
and  the  synovial  membranes  and  bursae,  which  secrete  a  fluid  contain- 
ing a  larger  quantity  of  albumen. 

ALIMENTARY   CANAL. 

The  Alimentary  canal  is  a  musculo-membranous  tube,  extending 
from  the  mouth  to  the  anus.  It  is  variously  named  in  the  different 
parts  of  its  course  ;  hence  it  is  divided  into  the 

Mouth, 
Pharynx, 
(Esophagus, 
Stomach, 

r  Duodenum, 
Small  intestine  <  Jejunum, 

(,  Ileum. 

r  Caecum, 
Laige  intestine  <  Colon, 

I  Rectum. 
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The  Mondh  is  the  iiregtilar  cavitj  which  contains  the  organs  of 
taste  and  the  principal  instruments  of  mastication.  It  is  bounded  m 
front  by  the  lips ;  on  either  side  by  the  internal  surface  of  the  cheeks ; 
dbove  by  the  hard  palate  and  teeth  of  the  upper  jaw  ;  hdow  by  the 
tongne,  by  the  mucous  membrane  stretched  between  the  arch  of  the 
lower  jaw  and  the  under  surface  of  the  tongue,  and  by  the  teeth  of 
the  inferior  maxiUa ;  and  behind  by  the  soft  palate  and  fences. 

The  Lips  are  two  fleshy  folds  formed  externally  by  common  integu- 
ment, and  internally  by  mucous  membrane,  and  containing  between 
these  two  layers  the  muscles  of  the  lips,  a  quantity  of  fat,  and  numer- 
ous small  labial  glands.  They  are  attached  to  the  surface  of  the  upper 
and  lower  jaw,  and  each  lip  is  connected  to  the  gum  in  the  middle 
line  by  a  fold  of  mucous  membrane,  the  fraenum  labii  superioris  and 
fi»num  labii  inferioris,  the  former  being  the  larger. 

The  Cheeks  (buccse)  are  continuous  on  either  hand  with  the  lips,  and 
form  the  sides  of  the  &ce ;  they  are  composed  of  integument,  a  large 
quantity  of  &t,  muscles,  mucous  membrane,  and  buccal  glands. 

The  mucous  membrane  lining  the  cheeks  is  reflected  above  and 
below  upon  the  sides  of  the  jaws,  and  is  attached  posteriorly  to  the 
anterior  margin  of  the  ramus  of  the  lower  jaw.  At  about  its  middle, 
opposite  the  second  molar  tooth  of  the  upper  jaw,  is  a  papilla,  upon 
which  may  be  obserred  a  small  opening,  the  aperture  of  the  duct  of 
the  parotid  gland. 

The  Hard  palate  is  a  dense  structure,  composed  of  mucous  membrane, 
palatal  glands,  fibrous  tissue,  vessels,  and  nerves,  and  firmly  connected 
to  the  palate  processes  of  the  superior  maxillary  and  palate  bones.  It 
is  bounded  in  front  and  on  each  side  by  the  alveolar  processes  and 
gums,  and  is  continuous  behind  with  the  soft  palate.  Along  the 
middle  line  it  is  marked  by  an  elevated  raph^,  and  presents  upon  each 
side  of  the  raph6  a  number  of  transverse  ridges  and  grooves.  Near 
its  anterior  extremity,  and  immediately  behind  tiie  middle  incisor 
teeth,  is  a  papilla  which  corresponds  with  the  termination  of  the  naso- 
palatine canal,  and  has  been  supposed  to  be  endowed  with  a  peculiar 
sensibility. 

The  Gums  are  composed  of  a  thick  and  dense  mucous  membrane, 
which  is  closely  adherent  to  the  periosteum  of  the  alveolar  processes, 
and  embraces  the  necks  of  the  teeth.  They  are  remarkable  for  their 
hardness  and  insensibility;  and  for  their  close  contact,  without  ad- 
hesion, to  the  surface  of  the  tooth.  Fiom  the  neck  of  the  tooth  they 
are  reflected  into  the  alveolus,  and  become  continuous  with  the  peri- 
osteal membrane  of  that  cavity. 

The  Tongue  has  been  already  described  as  an  organ  of  sense ;  it  is 
invested  by  mucous  membrane,  which  is  reflected  from  its  under  part 
upon  the  inner  surface  of  the  lower  jaw,  and  constitutes,  with  the 
muscles  beneath,  the  floor  of  the  mouth.  Upon  the  under  sur&oe  of 
the  tongue,  near  its  anterior  part,  the  mucous  membrane  forms  a  con- 
siderable fold,  which  is  called  the  fraenum  linguae ;  and  on  each  side 
of  the  fraenum  is  a  large  papilla,  the  commencement  of  the  duct  of  the 
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submaxillary  gland,  and  several  smaller  openings,  the  ducts  of  the  sub- 
lingual gland. 

The  Soft  palate  (velum  pendulum  palati)  is  a  fold  of  mucous  mem- 
brane situated  at  the  posterior  part  of  the  mouth.  It  is  continuous, 
superiorly,  with  the  hard*  palate,  and  is  composed  of  mucous  membrane, 
palatal  glands,  and  muscles.  Hanging  from  the  middle  of  its  inferior 
border  is  a  small  rounded  process,  the  uvtUa ;  and  passing  outwards 
from  the  uvula  on  each  side  are  two  curved  folds  of  the  mucous  mem- 
brane, the  arches,  or  pillars  of  the  palate.  The  aiiterior  pillar  is  con- 
tinued downwards  to  the  side  of  the  base  of  the  tongue,  and  is  formed 
by  the  projection  of  the  palato-glossus  muscle.  The  posterior  pillar  is 
prolonged  downwards  and  backwards  into  the  pharynx,  and  is  formed 
by  the  convexity  of  the  palato-pharyngeus  muscle.  These  two  pillars, 
closely  united  above,  are  separated  below  by  a  triangular  interval  or 
niche,  in  which  the  tonsil  is  lodged. 

The  Tmisils  (amygdalae)  are  two  glandular  organs,  shaped  like 
almonds,  and  situated  between  the  anterior  and  posterior  pillar  of  the 
soft  palate,  on  each  side  of  the  &uces.  They  are  cellular  in  texture, 
and  composed  of  an  assemblage  of  mucous  follicles,  which  open  upon 
the  surface  of  the  gland.  Externally,  they  are  invested  by  the 
pharyngeal  fstscia,  which  separates  them  from  the  superior  constrictor 
muscle  and  internal  carotid  artery,  and  prevents  an  abscess  from  open- 
ing in  that  direction.  In  relation  to  surrounding  parts,  they  correspond 
with  the  angle  of  the  lawer  jaw. 

The  space  included  between  the  soft  palate  and  the  root  of  the 
tongue  is  the  isthmus  o/thefatices.  It  is  bounded  above  by  the  soft 
palate ;  on  each  side  by  the  pillars  of  the  soft  palate  and  tonsils ;  and 
below  by  the  root  of  the  tongue.  It  is  the  opening  between  the  mouth 
and  pharynx. 

SALIVARY  GLANDS. 

Communicating  with  the  mouth  are  the  excretory  ducts  of  three 
pairs  of  salivary  glands,  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  gland  (ira^a^  near,  oug^  £t99,  the  ear,)  the  largest  of  the 
three,  is  situated  immediately  in  front  of  the  external  ear,  and  extends 
superficially  for  a  short  distance  over  the  masseter  muscle,  and  deeply 
behind  the  ramus  of  the  lower  jaw.  It  reaches  inferiorly  to  below  the 
level  of  the  angle  of  the  lower  jaw,  and  posteriorly  to'  the  mastoid 
process,  slightly  overlapping  the  insertion  of  the  stemo-mastoid  muscle. 
Embedded  in  its  substance  are  the  external  carotid  artery,  temporo- 
maxillary  vein,  and  facial  nerve ;  emerging  from  its  anterior  border, 
the  transverse  fecial  artery  and  branches  of  the  pes  anserinus ;  and 
above,  the  temporal  artery. 

The  duct  of  the  parotid  gland  (Stenon^s*  duct)  commences  at  the 

*  Nicholas  Stenon,  an  anatomist  of  great  research.    He  discovered  the  paro- 
tid duct  while  in  Paris.    He  was  appointed  professor  of  Medicine  in  Copen- 

2  O 
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papilla  upon  the  internal  surface  of  the  cheek,  opposite  the  second 
molar  tooth  of  the  upper  jaw;  and,  piercing  the  buccinator  muade, 
crosses  the  masseter  to  the  anterior  border  of  the  gland,  ^heie  it 
divides  into  several  branches,  which  subdivide  and  ramify  through  its 
structure,  to  terminate  in  the  small  caecal  pouches  of  which  the  gland  is 
composed.  A  small  branch  is  generally  given  off  from  the  duct  while 
crossing  the  masseter  muscle,  which  forms,  by  its  ramifications  and 
terminal  dilatations,  a  small  glandular  appendage,  the  socia  parotidis. 
Stenon^s  duct  is  remarkably  dense  and  of  considenU)le  thickness,  while 
the  area  of  its  canal  is  extremely  small. 

The  SubmaanUary  gland  is  situated  in  the  posterior  angle  of  the 

submaxillary  triangle  of  the  neck.     It  rests  upon  the  hyo-glossus  and 

mylo-hyoideus  muscles,  and  is  covered  in  by  the  body  of  the  lower  jaw 

%    '  and  by  the  deep  cervical  fescia.    It  is  separated  firom  the  parotid  ^and 

>^Jjl    by  the  stylo-maxillary  ligament,  and  from  the  sublingual  by  the  myio- 

'  hyoideus  muscle.    Embedded  among  its  lobules  are  the  &cial  artery  and 

Submaxillary  ganglion. 

The  excretory  duct  (Wharton^s)  of  the  submaxillary  gland  com- 
mences upon  the  papiUa,  by  the  side  of  the  fraenum  linguae,  and  passes 
backwards  beneath  the  mylo-hyoideus  and  resting  upon  the  hyo-g^ossns 
muscle,  to  the  middle  of  the  gland,  where  it  divides  into  numerous 
branches,  which  ramify  through  the  structure  of  the  gland  to  its  csecal 
terminations.  It  lies  in  its  course  against  the  mucous  membrane 
forming  the  floor  of  the  mouth,  and  causes  a  prominence  of  that 
membrane. 

The  Sublingual  is  an  elongated  and  flattened  gland,  situated  beneath 
the  mucous  membrane  of  the  floor  of  the  mouth,  on  each  side  of  thiiP. 
fraenum  linguae.  It  is  in  relation  above  with  the  mucous  membrane ; 
in  front  with  the  depression  by  the  side  of  the  symphysis  of  the  lower 
jaw ;  eaetemaJly  with  the  mylo-hyoideus  muscle ;  and  intemaUy  with 
the  hypoglossfd  nerve  and  genio-hyo-glossus  muscle. 

It  pours  its  secretipn  into  the  mouth  by  seven  or  eight  small  ducts, 
which  commence  by  small  openings  on  each  side  of  the  fraenum 
linwae. 

^ructwe. — The  salivary  are  conglomerate  glands,  consisting  of 
lobes,  which  are  made  up  of  polygonal  lobules,  and  these  of  still  smaller 
lobules. 

The  smallest  lobule  is  apparently  composed  of  granules,  whidi  are 
minute  csecal  pouches,  formed  by  the  dilatation  of  the  extreme  ramifi- 
cations of  the  ducts.  These  minute  ducts  unite  to  form  lobidar  ducts, 
and  the  lobular  ducts  constitute  by  their  union  a  single  excretotj 
duct.  The  caecal  pouches  are  connected  by  areolar  tissue,  so  as  to 
form  a  minute  lobule ;  the  lobules  are  held  together  by  a  more  con- 
densed areolar  layer ;  and  the  larger  lobes  are  envelojkid  by  a  dense 
cellulo-fibrous  capsule,  which  is  firmly  attached  to  the  deep  cervical 
fascia. 

haaren  in  1672.  His  work,  "  De  Muaeulis  et  Glandulis  Obiervatkmes,"  wu 
published  in  16^4. 


VgaaeU  and  Nerves. — Tfae  parotid  gland  h  aljandantlj  supplied  with 
arleriei  bj  the  eitemal  carotid ;  the  lubmaiiUaiy  by  &cuj ;  and  the 
miblingnal  by  the  aubhngual  branch  of  the  lingual  artery. 

The  JVeniet  of  the  parotid  gland  are  derived  from  the  tturicnlar 
btaJich  of  the  inferior  maxilkiy,  bom  the  auricnlaris  magnns,  and 
&om  the  neni  molles  of  the  external  carotid  artery.  The  snbmai- 
iUary  gland  is  supplied  by  the  branches  of  the  submaxillary  gan- 
dion,  and  by  filamenla  from  the  mylo-hyoidean  nerre ;  and  the  eub- 
Ungual  by  filaments  from  the  submaiilkry  ganglion  and   gustatory 


The  phaiynx  {^ifuy^,  the  throat)  is  a  muacnlo-membnuioiu  aac, 
situated  upon  the  cervical  portion  of  the  vertebral  column,  and  extend' 
ing  from  the  base  of  the  akull  to  a 

point  corresponding  with  the  cricoid  (.^_  ,gj  . 

caxtikge  in  front,  and  the  fifth 
cervical  vertebra  behind.  It  is 
composed  of  mncoua  membrane, 
moeclei,  vessels,  and  nerves,  and  ia 
invested  by  a  strong  {kacla,  situated 
between  the  mncons  membrane  and 
muiclea,  which  serves  to  connect 
it  with  the  baBihtr  process  of  the 
occipital  bone  and  with  the  petrous 
portions  of  the  temporal  bones. 
Upon  its  anterior  part  it  is  iocom- 
plete,  and  has  opening  into  it  seven 
foramina,  viz. 

Poalerlor  nares,  two. 
Eustachian  tabes,  two. 
Mouth, 

lEsophi^s.        ■  ^  .'..'■  -■  ■'' 

Hie  PoaeriOT  naru  are  the  two 
large  openings  at  the  upper  and 
front  psjt  of  the  pharynx.      On  each  side  of  these  openings,  and  slightly 


timu^  &jb 


tecLJoa  curied  tt 

. _,  _.  thephuTudm 

The  poMerwi  niita,  «p»™ied  by  the  vomer.    1.  He 


of  the  Eurtichisn  tube  of  one  ride. 
mllu  of  the  toll  pilUe.  ;.  Ili  anlerior  pillu ;  Ibe  lonol  i>  seen  utualed  in  the 
niche  between  the  two  julUii.  8.  The  reol  of  the  tongue,  partly  esncsaled;>7 
the  uvula.  9.  The  eptgtotlis,  overiiMijing  (10)  Ih*  cordifonn  openjiw  of  the 
larynx,  11.  "Hie  poslerior  part  of  the  tiryni,  n.  The  opening  into  the  oeso- 
ph^us.    13.  The  eileroal  surface  of  the  traophagus.    u.  The  tmchen. 
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above  the  poaterior  temunatioii  of  the  inferior  turbinated  bone,  is  the 
irregnlar  depression  in  the  mucous  membrane,  marking  the  entrance  of 
the  Euataehian  tube.  Beneath  the  posterior  nares  is  ^e  large  opening 
into  the  motitft,  partly  veiled  by  the  soft  palate ;  and,  beneatii  the  root 
of  the  tongue,  the  oordiform  opening  of  the  larynx.  The  ceaophageal 
opening  is  the  lower  constricted  portion  of  the  pharynx. 

(Ea^agtu. — The  oesophagus  («<»»,  to  bear,  ^ayuv,  to  eat),  is  a 
slightly  fleznous  canal,  inclining  to  the  left  in  the  neck,  to  the  right 
in  the  upper  part  of  the  thorax,*  and  again  to  the  left  in  its  course 
through  tile  posterior  mediastinum ;  it  commences  at  the  termination 
of  the  pharynx,  opposite  the  lower  border  of  the  cricoid  cartilage  and 
fifth  cervical  vertebra,  and  descends  the  neck  behind  and  rather  to  the 
left  of  the  trachea.  It  then  passes  behind  the  arch  of  the  aorta,  and 
along  the  posterior  mediastinum,  lying  in  front  of  the  thoracic  aorta, 
to  the  oesophageal  opening  in  the  diaphragm,  where  it  enters  the  ab- 
domen, and  terminates  at  the  cardiac  orifice  of  the  stomach  at  a  point 
about  opposite  the  tenth  dorsal  vertebra.  The  oesophagus  is  flattened 
and  narrow  in  the  cervical  region,  and  cylindrical  in  the  rest  of  its 
course ;  its  largest  diameter  is  met  with  near  the  lower  part  of  its 
course. 

THE   STOMACH. 

The  stomach  is  an  expansion  of  the  alimentary  canal,  situated  in  the 
left  hypochondriac,  and  extending  into  the  epigastric  region.     It  is 
directed  somewhat  obliquely  from  above  downwards,  from  left  to  right, 
and  from  before  backwuxls ;  and  in  the  female,  where  the  injurious  sys- 
tem of  tight-lacing  has  been  pursued,  is  longer  than  in  the  male.     On 
account  of  the  peculiarity  of  its  form,  it  is  divided  into  a  ffreaier  or 
splenic^  and  a  lesser  or  pyloric,  wtd;   a  lesser  curvature  above,  and 
a  greater  curvature  below ;  an  anterior  and  a  posterior   surface ;  a 
cardiac  orifice,  and  a  pyloric  orifice.    The  great  end  is  not  only  of 
large  size,  but  expands  beyond  the  point  of  entrance  of  the  oesophagus, 
and  is  embraced  by  the  concave  sui^ace  of  the  spleen.     The  pylorus  is 
the  small  and  contracted  extremity  of  the  organ ;  near  its  extremity 
is  a  small  dilatation  which  was  called  by  Willis  the  antrum  of  the  py- 
lorus.   The  two  curvatures  give  attachment  to  the  peritoneum ;  ^e 
upper  curve  to  the  lesser  omentum,  and  the  lower  to  the  greater  omen- 
tum.   The  anterior  surface  looks  upwards  and  forwards,  and  is  in  re* 
lation  with  the  diaphragm,  which  separates  it  from  the  viscera  of  the 
thorax  and  from  the  six  lower  ribs,  with  the  left  lobe  of  the  liver,  and  in 
the  epigastric  region,  with  the  abdominal  parietes.    The  posterior  sur- 
face looks  downwards  and  backwards,  and  is  in  relation  with  the  dia- 
phragm, the  pancreas,  the  third  portion  of  the  duodenum,  the  trans- 
verse meso  colon,  the  left  kidney,  and  left  supra-renal  capsule ;  this  snr- 

*  Craveilhier  remarks  that  this  inflexion  explains  the  obstruction  whidi  a 
bougie  sometimes  meets  with  in  its  passage  along  the  oesophagus  opposite  Che 
first  nb. 


greatei  omentom. 


The  Daodenani  (called  IwiiaiiJitiTiAir  hy  Heroptiliu)  ia  Bomewbat 
larger  than  the  rest  of  the  small  mtestineft,  and  has  received  itA  name 
from  being  about  equal  in  length  to  the  breadth  of  twelve  litters. 
Commencing  at  the  pjloms,  it  Htcenda  oUijnc^  backward*  to  the  on- 
der  lur&ce  of  the  livei  i  itneitdeBcendajwrpenJibuJarijiinfrontof  the 
•  A  TerticBl  and  Troptudinal  HcctJon  of  tie  atomach  (ind  dnodeDuin,  made  in 
ffiu  i  upon  its  internal  surface  tilt  piloted  arnngement  cT  the  cuticular  ^itbe- 

border  ot  the  cuticular  epithelium  im  veeo.  a^  Hie  srcat  end  of  the  aUtiiBcb' 
«.  IlB  ItHer  or  prlonc  end,  fi  The  lener  curve.  B.  The  gnater  curve.  7. 
The  dilalaciou  at  the  Lesser  end  of  the  ttorritich,  which  hu  received  ^em  Willis 

« tecond  atamuh.    »■  The  rugs  of  the  etomach  formed  bj  the  nrncoui  mem- 

portiDa  of  the  duodenum  II.  The  deBCeudhiE  portuin.  19.  The  paocrcatic 
duct  and  the  ductus  coDimiinia  choledDchui  dose  to  their  termiDitiDn.  13- 
Thc  papilla  upcm  vhicb  the  ducts  open.    14.  The  btturene  portiwi  of  the 
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right  kidney,  and  then  passeg  nearly  tr€u»awr9ely  across  the  third  lumhar 
▼ertebra ;  terminating  in  the  jejunum  on  the  left  side  of  the  second 
lumhar  vertehra,  where  it  is  crossed  by  the  superior  myenteric  artery 
and  vein.  Thtfint  or  cblique  portion  of  its  course,  between  two  and 
three  inches,  is  completely  enclosed  by  the  peritoneum :  it  is  in  re- 
lation, above  with  tiie  liver  and  neck  of  the  gall-bladder;  in  /rout 
with  the  greater  omentum  and  abdominal  puietes ;  and  behind  with 
the  right  border  of  the  lesser  omentum  and  its  vessels.  The  second  or 
perpmdiadar portion  is  situated  altogether  behind  the  peritoneum;  it 
is  in  relation  by  its  atderior  mrfaoe  with  the  commencement  of  the  arch 
of  the  colon ;  by  its  posterior  surface  with  the  concave  margin  of  the 
right  kidney,  the  inferior  vena  cava,  and  the  ductus  communis  chole- 
dochns ;  by  its  rigid  border  with  the  ascending  colon ;  and  by  its  left 
border  with  the  pancreas.  The  ductus  communis  choledochus  and  pan- 
creatic duct  open  into  the  intenial  and  posterior  side  of  the  perpendi- 
cular portion,  a  little  below  its  middle.  The  third  or  transverse  por- 
tion of  the  duodenum  lies  between  the  diverging  layers  of  the  tians- 
vers  meso-colon,  with  which  and  with  the  stomach  it  is  in  relation  m 
fiwU;  above  it  is  in  contact  with  the  lower  border  of  the  pancreas,  the 
superior  mesenteric  artery  and  vein  being  interposed;  and  behind  it 
rests  upon  Uie  inferior  vena  cava  and  aorta. 

The  Jejunum  (jejunus,  empty)  is  named  from  being  generally 
found  empty.  It  forms  the  upper  two-fifths  of  the  small  intestine ; 
commencing  at  the  duodenum  on  the  left  side  of  the  second  lumbar 
vertebra,  and  terminating  in  the  ileum.  It  is  thicker  to  the  touch 
than  the  rest  of  the  intestine,  and  has  a  pinkish  tinge  from  containing 
more  mucous  membrane  than  the  ileum. 

The  Ileum  (iSXuf,  to  twist,  to  convolute)  includes  the  remaining 
three-fifths  of  the  small  intestine.  It  is  somewhat  smaller  in  calibre, 
thinner  in  texture,  and  paler  than  the  jejunum ;  but  there  is  no  mark 
by  which  to  distinguish  the  termination  of  the  one  or  the  commence- 
ment of  the  otiier.  It  terminates  in  the  right  iliac  fossa,  by  opening 
at  an  obtuse  angle  into  the  colon* 

The  jejanum  and  ileum  are  surrounded  above  and  at  the  sides  by 
the  colon ;  in  front  they  are  in  relation  with  the  omentum  and  abdo- 
minal parietes ;  they  are  retained  in  their  position  by  the  mesentery, 
which  connects  them  with  the  posterior  wall  of  the  abdomen ;  and 
below  they  descend  into  the  cavity  of  the  pelvis.  At  about  the  lower 
third  of  the  ileum  a  pouch-like  process  or  diverticulum  of  the  intestine 
is  occasionally  seen.  This  is  a  remnant  of  embryonic  structure,  and 
is  formed  by  the  obliteration  of  the  vitelline  duct  at  a  short  distance 
from  the  cylinder  of  the  intestine, 

LARGE   INTB8TINB. 

The  huge  intestine,  about  five  feet  in  length,  is  sacculated  in  appear- 
ance, and  is  divided  into  the  ccscum,  colon,  and  rectum. 

The  Cacum  (caecus,  blind)  is  the  blind  pouch,  or  cul-de-sac,  at  the 
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commencement  of  the  laige  inteBtine.  It  is  situated  in  the  right  iliac 
fossa,  and  is  retained  in  its  place  by  the  peritoneum,  which  passes 
over  its  anterior  sur&ce;  its  posterior  sui^ce  is  connected  by  loose 
areolar  tissue  with  the  iliac  fiuscia.  Attached  to  its  extremity  is  the 
appendix  yermiformis,  a  long  worm-shaped  tube,  the  rudiment  of  the 
lengthened  caecum  found  in  all  mammiferous  animals  except  man  and 
the  higher  quadrumana.  The  appendix  varies  in  length,  from  one  to 
five  or  six  inches ;  it  is  about  equal  in  diameter  to  a  goose-quill,  and  is 
connected  with  the  posterior  and  left  aspect  of  the  caecum  near  the 
extremity  of  the  ileum.  It  is  usually  more  or  less  coiled  upon  itself^ 
and  retained  in  that  coil  by  a  fidciform  duplicature  of  peritoneum. 
Its  canal  is  extremely  small,  and  the  orifice  by  which  it  opens  into 
the  csecum  not  unfrequently  provided  with  an  incomplete  valve. 
Occasionally  the  peritoneum  invests  the  caecum  so  completely  as  to 
constitute  a  meso-caecum,  which  permits  of  an  unusual  degree  of 
movement  in  this  portion  of  the  intestine,  and  serves  to  explain  the 
occurrence  of  hernia  of  the  caecum  upon  the  right  side.  The  caecum  is 
the  most  dilated  portion  of  the  large  intestine. 

The  Colon  is  divided  into  aaoending,  transverse,  and  descending. 
The  cucendinff  colon  passes  upwards  from  the  right  iliac  fossa,  through 
the  right  lumbar  region,  to  the  under  sur&ce  of  the  liver.  It  then 
bends  inwards,  and  crosses  the  upper  part  of  the  umbilical  region 
under  the  name  of  transverse  coUm^  and  on  the  left  side  descends 
{deseendia^  colon)  through  the  left  lumbar  region  to  the  left  iliac 
fossa,  where  it  makes  a  remarkable  curve  upon  itself,  which  is  called 
the  sigmoid ^fteaure. 

The  cuoendisig  colony  the  most  dilated  portion  of  the  large  intestine, 
next  to  the'  caecum,  is  retained  in  its  position  in  the  abdomen  either 
by  the  peritoneum  passing  simply  in  front  of  it  or  by  a  narrow  meso- 
colon. It  is  in  relation  in/roiU  with  the  small  intestine  and  abdomi- 
nal parietes ;  behind  with  ihe  quadiatus  lumborum  muscle  and  right 
kidney ;  inUmaUy  with  the  small  intestine  and  the  perpendicular  por- 
tion of  the  duodenum ;  and  by  its  upper  extremity  with  the  under  sur- 
fitce  of  the  liver  and  gall-bladder.  The  transverse  colon,  the  longest 
portion  of  the  large  intestine,  forms  a  curve  across  the  cavity  of  the 
abdomen,  the  convexity  of  which  looks  forwards  and  sometunes  down- 
wards. It  is  in  relation  by  its  upper  surface  with  the  liver,  gall- 
bladder, stomach,  and  lower  extremity  of  the  spleen  ;  by  its  lotoer  sur- 
face with  the  small  intestine ;  by  its  anterior  surface  with  the  anterior 
layers  of  the  great  omentum  and  the  abdominal  parietes ;  and  by  its 
posterior  surface  with  the  transverse  meso-colon.  The  descending  colon 
is  smaller  in  calibre,  and  is  situated  more  deeply  than  the  ascending 
colon.  Its  relations  are  precisely  similar.  The  sigmoid  flexure  is  the 
narrowest  part  of  the  colon ;  it  curves  in  the  first  place  upwards  and 
then  downwards,  and  to  one  or  the  other  side,  and  is  retained  in  its 
place  by  a  meso-colon.  It  is  in  relation  infirord  with  the  small  intes- 
tine and  abdominal  parietes ;  behind  with  the  iliac  fossa,  and  on  either 
side  with  the  small  intestine. 
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The  Rectum  is  the  teimination  of  the  large  intestane.  It  has  le- 
ceived  its  name,  not  bo  much  from  the  direction  of  its  course,  as  from 
the  straightneBS  of  its  form' m  comparison  with  the  colon.  It  descends, 
from  opponte  the  left  sacro-iliac  symphysis,  in  front  of  the  sacrnm, 
forming  a  gentle  curve  to  the  right  side,  and  then  returning  to  the 
middle  line ;  near  the  extremity  of  th^  coceyx:  it  curves  hackwards  to 
terminate  at  the  anus  at  about  an  inch  in  front  of  the  apex  of  that 
bone.  The  rectum,  therefore,  forms  a  double  flexure  in  its  course,  the 
one  being  directe4  from  side  to  side,  the  other  from  before  backwards. 
It  is  smidler  in  csJibre  at  its  upper  part  than  the  sigmoid  flexure,  but 
becomes  gradually  larger  as  it  descends,  and  .its  lower  extremity,  pre- 
viously to  its  termination  at  tiie  anus,  forms  a  dilatation  of  consider- 
able but  variable  magnitude. 

With  reference  to  its  relations,  the  rectum  is  divided  into  three 
portions ;  the  first,  including  half  its  length,  extends  to  about  the 
middle  of  the  sacrum,  is  completely  surrounded  by  peritoneum,  and 
connected  to  the  sacrum  by  means  of  the  meso-rectum.  It  is  in 
relation  above  with  the  left  sacro-iliac  symphysis,  and  below  with  the 
branches  of  the  internal  iliac  arCery,  and  with  the  sacral  plexus  of 
nerves ;  one  or  two  convolutions  of  the  small  intestine  are  inter- 
posed between  the  front  of  the  rectum  and  the  bbidder  in  the  male; 
and  between  the  rectum  and  the  uterus  with  its  appendages  in  the 
female.  The  second  poriion^  about  three  inches  in  length,  is  closely 
attached  to  the  surfece  of  the  sacrum,  and  covered  by  peritoneum  only 
in  front ;  it  is  in  relation  by  its  lower  part  with  the  base  of  the 
bladder,  vesiculse  seminales,  and  prostate  gland,  and  in  the  female 
with  the  vagina.  The  third  portion  curves  backwards  frtxm  opposite 
the  prostate  gland  to  terminate  at  the  anus ;  it  is  embraced  by  the 
levatores  ani,  and  is  about  one  inch  and  a  half  in  length.  It  is  sepa- 
rated from  the  membranous  portion  of  the  urethra  by  a  triangular 
space  ;  in  the  female  this  space  intervenes  between  the  vagina  and  the 
rectum,  and  constitutes  by  its  base  the  perineum. 

The  Anus  is  situated  at  a  little  more  than  ai^uWCfront  of  the 
extremity  of  the  coccyx.  The  integument  aroujj^pTis  covered  witii 
hairs,  and  is  thrown  into  numerous  radiate^^Jaj^Rmich  are  obliterated 
during  the  passage  of  feeces.  The  M^^HTBInhe  anus  is  provided  with 
an  abundance  of  sebaceous  glands,  and  the  epidermis  may  be  seen 
terminating  by  a  fringed  and  scalloped  border,  at  a  few  lines  above 
the  extremity  of  the  opening. 


STRUCTURE  OP  THE  INTESTINAL  CANAL. 

The  pharynx  has  three  coats  ;  a  mucous  coat,  a  fibrous  coat  derived 
from  the  pharyngeal  fascia,  and  a  muscular  layer.  The  oesophagus 
has  but  two  coats,  the  mucous  and  muscular.  The  stomach  and 
intestines  have  three,  mucous  and  muscutar,  and  an  external  serous 
investment,  derived  from  the  peritoneum. 
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Mucous  COAT. — The  mucous  membrane  of  the  month  inyests  the 
whole  internal  surfEUse  of  that  cavity,  and  is  reflected  along  the  parotid, 
submaxillary,  and  sublingual  ducts,  into  the  corresponding  glands.  It 
terminates  anteriorly  upon  the  outer  margin  of  the  red  border  of  the 
lips,  and  posteriorly  is  continuous  with  the  mucous  lining  of  the  pharynx. 
The  mucous  membrane 'bf  the  pharynx  is  continuous  with  the  mucous 
lining  of  the  Eustachian  tube^  the  nares,  the  mouth,  and  the  larynx. 
In  the  oesophagus  it  is  thick,  very  loosely  connect^  with  the  muscular 
coat,  and  disposed  in  longitudinal  pliea.  In  the  stomach  the  mucous 
membrane  is  thin  and  vascular  at  the  great  ext]?emity,  and  becomes 
thicker  and  lighter  in*  colour  towards  the  pyloric,  extremity.  It  is 
formed  into  plaits  or  ruge,  which  are  disposed  for  the  most  part  in  a 
longitudinal  direction.  The  rugae  are  most  numerous  towards  the 
lesser  end  of  the  stomach  ;  while  around  the  cardiac  orifice  tiiey 
assume  a  radiated  arrangement.  At  the  pylorus  the  mucous  mem- 
brane forms  a  circular  or  spiral  fold  which  constitutes  a  part  of  the 
apparatus  of  the  pyloric  valve.  In  the  lower  half  of  the  duodenum, 
the  whole  length  of  the  jejunum','-and  the  upper  part  of  the  ileum,  it 
forms  valvular  folds  called  vahnda  oonniventes,  which  are  several  lines 
in  breadth  in  the  lower  part  of  the  duodenum  and  upper  portion  of 
the  jejunum,  and  diminish  gradually  in  size  towards  each  extremity. 
These  folds  do  not  entirely  surround  the  cylinder  of  the  intestine, 
but  extend  for  about  one-half  or  three-fourths  of  its  chrcumference. 
In  the  lower  half  of  the  ileum  the  mucous  lining  is  without  folds  ; 
hence  the  thinness  of  the  coats  of  this  intestine  as  compared  with  the 
jejunum  and  duodenum.  At  the  termination  of  the  ileum  in  the 
caecum,  the  mucous  membrane  forms  two  folds,  which  are  strength- 
ened by  the  muscular  coat,  and  project  into  the  caecum.  These  are 
the  iUo-cecal  valve  (Valvula  Bauhini).  In  the  caecum  and  colon  the 
mucous  membrane  is  raised  into  crescentic  folds,  which  correspond 
with  the  sharp  edges  of  the  sacculi ;  and,  in  the  rectimi,  it  forms 
three  valvular  folds,*  one  of  which  is  situated  near  the  commencement 
of  the  intestine ;  the  second,  extending  from  the  side  of  the  tube, 
is  placed  opposite  the  middle  of  the  sacrum  ;  and  the  third,  which  is 
the  largest  and  most  constant,  projects  firom  the  anterior  wall  of 
the  intestine  opposite  the  base  of  the  bladder.  Besides  these  folds, 
the  membrane  in  the  empty  state  of  the  intestine  is  thrown  into 
longitudinal  plaits,  somewhat  similar  to  those  of  the  oesophagus  ;  these 
have  been  named  the  columns  of  the  rectum.  The  mucous  membrane 
of  the  rectum  is  connected  to  the  muscular  coat  by  a  very  loose 
areolar  tissue,  as  in  the  oesophagus. 

Structure  of  Mucous  Membrane.  —  This  membrane  is  analogous  to 
the  cutaneous  covering  of  the  exterior  of  the  body,  and  resembles  that 
tissue  very  closely  in  its  structure.  It  is  composed  of  three  layers,  an 
epiiheUum,  &  proper  mucous,  and  &  fibrous  layer, 

*  Mr.  Houston,  "  On  ^e  Mucous  Membrane  of  the  Rectum."    Dublin 
Hospital  Reports,  Vol.  V. 
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The  EpUkdmm  is  the  epidennis  of  the  mucous  membrane.  Thiougb- 
ont  the  pharynx  and  oesophagus  it  resembles  the  epidermis,  both  in 
appeaianoe  and  chaiacter.  It  is  continuous  with  the  epidermis  of  the 
skin  at  the  margin  of  the  lips,  and  terminates  by  an  irregular  border 
at  the  cardiac  orifice  of  the  stomach.  At  the  opposite  extremity  of 
the  canal  it  terminates  by  a  scalloped  border  just  within  the  yeige  of 
the  anua.  In  the  mouth  it  is  composed  of  laminae  of  cytoblasts,  cells, 
and  polygonal  scales  (fig.  160).  Each  cell  and  each  scale  possesses  a 
eentnl  nucleus,  and  within  the  nucleus  are  one  or  more  nucleus-cor- 
puscles. According  to  Mr.  Nasmytii,*  the  deepest  lamina  of  the 
epitiielium  appears  to  consist  of  nuclei  (cytoblasts)  only;  in  the  next 
the  investing  yesicle  or  cell  is  developed  ;  the  cells  by  degrees  enlarge 
and  become  flattened,  and  in  the  superficial  laminae  are  converted  into 
thin  scales.  The  nuclei,  the  ceUs,  and  the  scales,  are  connected 
together  by  a  glutinous  fluid  of  the  consistence  of  jelly,  which  contains 
an  abundance  of  minute  opaque  granules.  The  sc^es  of  the  super- 
ficial layer  overlap  each  other  by  their  margins.  During  the  natural 
functions  of  the  mucous  membrane  the  superficial  sodes  exfoliate 
continually  and  give  place  to  the  deeper  layers.  In  the  stomach  and 
intestines  these  bodies  are  p3nnform  in  shape,  and  have  a  columnar 
arrangement,  the  apices  being  applied  to  the  papillary  sur&ce  of  the 
membrane,  and  the  bases  forming  by  their  approximation  the  fne 
intestinal  surfiux.  Each  column  is  provided  with  a  central  nucleus 
and  nudeus-corpusde,  which  gives  to  its  middle  a  swollen  appear- 
ance ;  and,  from  the  transparency  of  its  structure,  the  nucleus  may  be 
seen  through  the  base  of  the  column,  when  examined  fix)m  the  sur&ce. 
Around  the  circular  villi  the  columns,  from  being  placed  perpendicu- 
larly to  the  sur&ce,  have  a  radiated  arrangement.  The  columnar 
epithelium  is  produced  in  the  same  manner  with  the  laminated 
epithelium,  in  cytobksts,  cells,  and  columns,  and  the  latter  are  contin- 
ually thrown  off  to  give  place  to  successive  layers. 

The  Proper  mucous^  or  Pcqnlkay  layer  is  analogous  to  the  papillary 
layer  of  the  skin,  and,  like  it,  is  the  secreting  structure  by  which  the 
epithelium  is  produced.  Its  surface  presents  several  varieties  of 
appeaianoe  when  examined  in  different  parts  of  its  extent.  In  the 
stomach  it  forms  polygonal  cells,  into  the  floor  of  which  the  gastric 
follicles  open.  In  the  small  intestine  it  presents  numerous  minute, 
projecting  papillae,  called  villi.  The  villi  are  of  two  kinds,  c^indrieal 
and  lamiruUed^  and  so  abundant,  as  to  give  to  the  entire  surfiM»  a 
beautiful  velvety  appearance.  In  the  kuge  intestine  the  sur&ce  is 
composed  of  a  fine  network  of  minute  polygonal  cells,  more  numoous 
than  those  of  the  stomach,  but  resembling  them  in  receiving  the  secre- 
tion fix)m  numerous  perpendicular  follicles  into  their  floors. 

The  Fibrous  layer  (sub-mucous,  nervous)  is  the  membrane  of  soqp* 

*  Investigations  into  the  structure  of  the  Epithelium,  presented  to  the  me- 
dical section  of  the  British  Medical  Association,  in  1839,  published  in  a  work 
entitled  "  Three  Memoirs  on  the  Development  of  the  Teeth  and  Epithelium.'* 
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port  to  the  mucous  membrane,  as  is  the  corimn  to  the  papillaiy  layer 
of  the  skin.  It  gives  to  the  mucous  membrane  its  strength  and 
resistance,  is  but  loosely  connected  with  the  mucous  layer,  but  is 
firmly  adherent  to  the  muscular  stratum,  and  is  called,  in  the  older 
works  on  anatomy,  the  *^  nervous  coaV^ 

Glands, —  In  the  loose  areolar  tissue  connecting  the  mucous  with 
the  fibrous  layer,  are  situated  the  glands  and  follicles  belonging  to  the 
mucous  membrane  :  these  are  the — 

Pharyngeal  glands, 
(Esoph^al  glands. 
Gastric  follicles. 
Duodenal  glands  (Brunner^s), 
Olandulse  solitariae, 
Glandulse  aggregates  (Peyer's), 
Simple  follicles  (Lieberkuhn^s). 

The  Pharyngeal  glands  are  situated  in  considerable  numbers  beneath 
the  mucous  membrane  of  the  pharynx,  particularly  around  the  pos- 
terior nares.  Two  of  these  glands,  of  larger  size  than  the  rest,  and 
lobulated  in  structure,  occupy  the  margin  of  the  opening  of  the  Eusta- 
chian tube. 

The  (Esophageal  ^nds  are  small  lobulated  bodies,  situated  in  the 
sub-mucous  tissue,  and  opening  upon  the  sur&ce  of  the  oesophagus  by 
a  long  excretory  duct,  which  passes  obliquely  through  the  mucous 
membrane. 

The  Gasirio  foUides  are  long  tubular  follicular  glands,  situated 
perpendicularly  side  by  side  in  every  part  of  the  mucous  membrane  of 
the  stomach.  At  their  terminations  they  are  dilated  into  small  lateral 
pouches,  which  give  them  a  clustered  appearance.  This  character  is 
more  clearly  exhibited  at  the  pyloric  than  at  the  cardiac  end  of  the 
stomach.  They  are  intended,  very  probably,  for  the  secretion  of  the 
gastric  fluid. 

The  Duodenaly  or  Brunner^s*  glands^  are  small  flattened  granular 
bodies,  compared  coUectively  by  Von  Brunn  to  a  second  pancreas. 
They  resemble  in  structure  the  small  salivary  glands,  so  abundant 
beneath  the  mucous  membrane  of  the  mouth  and  lips  ;  and,  like  them, 
they  open  upon  the  surface  by  minute  excretory  ducts.  They  are 
limited  to  the  duodenum. 

The  Solitary  glands  are  of  two  kinds,  those  of  the  small  and  those  of 
the  large  intestine.  The  former  are  small  circular  patches,  surrounded 
by  a  zone  or  wreath  of  simple  follicles.  When  opened,  they  are  seen 
to  consist  of  a  small  flattened  saccular  cavity,  containing  a  mucous 
secretion,  but  having  no  excretory  duct  They  are  chiefly  found  in 
the  lower  part  of  the  ileum.    The  solitary  glands  of  the  large  intestine 

*  John  Conrad  von  Brunn :  "  Gltmdtdae  Duodeni  seu  Pancreas  Secunda- 
rium,"  1715. 
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are  most  abundant  in  the  caecum  and  appendix  cseci ;  they  are  BmaH 
circular  projections,  flattened  upon  the  sur&ce,  and  perforated  in  the 
centre  by  a  minute  excretory  opening. 

The  Aggrtgait^  or  Peyer*8*  glands,  are  situated  near  the  lower  end 
of  the  ileum,  and  occupy  that  portion  of  the  intestine  which  is  opposite 
the  attachment  of  the  mesentery.  To  the  naked  eye  they  present  the 
appearance  of  oval  disks,  covered  with  small  irre^foljir  fissures ;  but 
with  the  aid  of  tiie  microscope  they  are  seen  to  be  composed  of 
numerous  small  circular  patches,  sunounded  by  simple  folUdes,  like 
the  solitary  glands  of  the  small  intestine.  Each  patch  corresponds 
with  a  flattened  and  closed  sac,  situated  beneath  the  membrane,  but 
having  no  excretory  opening,  and  the  interspace  between  the  patches 
is  occupied  by  flattened  villi. 

The  Simple  foUudes^  or  follicles  of  Lieberkiihn,  are  small  pouches  of 
the  mucous  layer,  dispersed  in  immense  numbers  over  every  part  of 
the  mucous  membrane. 

Muscular  coat. — ^The  muscular  coat  of  the  pharynx  consists  of 
five  pairs  of  muscles,  which  have  been  already  described.  The  mus- 
cular coat  of  the  rest  of  the  alimentary  canal  is  composed  of  two  planes 
of  fibres,  an  external  longitudinal,  and  an  internal  droular. 

The  (Esophagus  is  very  muscular ;  its  longitudinal  fibres  are  con- 
tinuous above  with  the  pharynx,  audi  are  attached  in  firont  to  the 
vertical  ridge  on  the  posterior  surfitce  of  the  cricoid  cartilage;  the 
uppermost  circular  fibres  are  also  attached  to  the  cricoid  cartilage. 
Below,  both  sets  of  fibres  are  continued  upon  the  stomach.  On  me 
stomach  the  longitudinal  fibres  are  most  apparent  along  the  lesser  curve, 
and  the  circular  at  the  smaller  end.  At  the  pylorus  the  latter  are 
aggregated  into  a  thick  circular  ring,  which,  with  the  spiral  fold  of 
mucous  membrane  found  in  this  situation,  constitutes  the  pjfiorie  txUve, 
At  the  great  end  of  the  stomach  a  new  order  of  fibres  is  introduced, 
having  for  their  object  to  strengthen  and  compress  that  extremity  of 
the  organ.  They  are  directed  more  or  less  horizontally  firom  the  great 
end  towards  the  lesser  end,  and  are  generally  lost  upon  the  sides  of 
the  stomach  at  about  its  middle  ;  these  are  the  oblique  fibres. 

The  Small  intesUne  is  provided  with  both  layers,  equally  distributed 
over  the  entire  surfiice.  At  the  termination  of  the  ileum  the  circular 
fibres  are  continued  into  the  two  folds  of  the  ilio-csecal  valve,  while 
the  longitudinal  fibres  pass  onwards  to  the  large  intestine.  In  the 
large  i$»tedine  the  longitudinal  fibres  commence  at  the  appendix  vermi- 
formis  and  are  collected  into  three  bands,  an  anterior,  broad ;  and  two 
posterior  and  narrower  bands.  These  bands  are  nearly  one  half 
shorter  than  the  intestine,  and  give  to  it  the  sacculated  appearance 
which  is  characteristic  of  the  caecum  and  colon.  In  the  descending 
colon  the  posterior  bands  usually  unite  and  form  a  single  band.  From 
this  point  the  bands  are  continued  downwards  upon  the  sigmoid 

*  John  Conrad  Peyer,  an  anatomist  of  Schalfhausen,  in  Switzeiland.    Hii 
essay,     De  Glandulis  Intcstinorum,'*  was  published  in  1677. 
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flexure  to  the  rectum,  around  which  they  spread  out  and  form  a  thick 
and  very  muscular  longitudinal  layer.  The  circular  fibres  in  th^ 
caecum  and  colon  are  exceedingly  thin;  in  the  rectum  they  are 
thicker,  and  at  its  lower  extremity  they  are  aggregated  into  the  thick 
muscular  ring  which  is  known  as  the  internal  sphincter  ani. 

Serous  coat. — The  pharynx  and  oesophagus  have  no  covering  of 
serous  membrane.  The  alimentary  canal  within  the  abdomen  has  a 
serous  layer,  derived  from  the  peritoneum. 

The  Stomach  is  completely  surrounded  by  peritoneum  excepting 
along  the  line  of  junction  of  the  great  and  lesser  omentum.  The  Jirst 
or  (Clique  portion  of  the  duodenum  is  also  completely  included  by 
the  serous  membrane  with  the  exception  of  the  points  of  attachment 
of  the  omenta.  The  descending  portion  has  merely  a  partial  covering 
on  its  anterior  surface.  The  transverse  portion  is  also  behind  the 
peritoneum,  being  situated  between  the  two  layers  of  the  transverse 
meso-colon,  and  has  but  a  partial  covering.  The  rest  of  the  smaU 
intestine  is  completely  invested  by  it,  excepting  along  the  concave 
border  to  which  the  mesentery  is  attached.  The  cacum  is  more  or 
less  invested  by  the  peritoneum,  the  more  frequent  disposition  being 
that  in  which  the  intestine  is  surrounded  for  three-fourths  only  of  its 
circumference.  The  ascending  and  the  descending  colon  are  covered  by 
the  serous  membrane  only  in  front.  The  transverse  colon  is  invested 
completely,  with  the  exception  of  the  lines  of  attachment  of  the 
greater  omentum  and  transverse  meso-colon.  And  the  sigmoid  jkxure 
is  entirely  surrounded,  with  the  exception  of  the  part  corresponding 
with  the  junction  of  the  left  meso-colon.  The  upper  third  of  the 
rectum  is  completely  enclosed  by  the  peritoneum ;  the  middle  third 
has  an  anterior  covering  only,  and  the  inferior  third  none  what- 
soever. 

Vessds  and  Nerves. — The  Arteries  of  the  alimentary  canal,  as  they 
supply  the  tube  from  above  downwards,  are  the  pterygo-palatine,  as- 
cending pharyngeal,  superior  thyroid,  and  inferior  thyroid  in  the  neck ; 
oesophageal  in  the  thorax;  gastric,  hepatic,  splenic,  superior  and  in- 
ferior mesenteric  in  the  abdomen ;  and  inferior  mesenteric,  iliac,  and 
internal  pudic  in  the  pelvis.  The  veins  from  the  abdominal  alunen- 
tary  cansd  unite  to  form  the  vena  portae.  The  lymphatics  and  lacteals 
open  into  the  thoracic  duct. 

The  Nerves  of  the  pharynx  and  oesophagus  are  derived  from  the 
glosso-pharyngeal,  pneumogastric,  and  sympathetic.  The  nerves  of 
the  stomach  are  the  pneumogastric  and  sympathetic  branches  from  the 
solar  plexus ;  and  those  of  the  intestinsd  canal  are  the  superior  and 
inferior  mesenteric  and  hypogastric  plexuses.  The  extremity  of  the 
rectum  is  supplied  by  the  inferior  sacral  nerves  from  the  spinal  cord. 


THE  LIVER. 

Thi  lirar  u  a  conglonieTatc  gUnd  of  large  ate,  appended  to  tiie 
alimentaiy  canal,  and  performing  tbe  double  office  of  sepaiBting  im- 
pniidH  from  the  venom  blood  of  the  chjlo-poietic  Tiaceia  prcTioniJy 
to  ita  letnm  into  the  getietal  Tenons  dmilation,  and  of  eecretii^  ■ 
dnid  neceuaiy  to  chjlification,  the  bile.  It  is  the  largeit  omii  in 
the  bodjr,  weighing  about  fbni  ponnda,  and  meanmng  tl~ 
longett  diameter  abint  twelve  iodwa.     It  ia  '         ■  -     ' 

rig.  i7»-* 


nring  thniiwh  iti 
d  in  tbe  ri^t  h;- 


pochondnac  region,  and  extends  scroas  the  epigastnam  nto  the  left 
hypochondriac  frequently  reaching  by  la  left  extremity  to  the  upper 
end  of  the  epleen  It  s  placed  obliquely  m  Uie  abdomen  tt  ooQTex 
aur&ce  look  ng  upwards  and  forwards,  and  the  concave  downward* 
and  backwards.  The'anterior  border  is  sharp  and  free  and  marked  by 
a  deep  notch,  and  tbe  posterior  rounded  and  broad.     It  is  in  relanon, 


supra-renal  ispinTe  and  right  kidney,  and  corresponds  by  ita  free 
border  with  the  lower  mnrgin  of  the  ribs. 

L^amaili, — The  liver  is  retained  in  its  place  by  Gve  ligaments ; 
four  of  which  are  tbnned  by  duplicatores  of  the  peritoneam,  and  an 

*  The  upper  aurface  of  the  liver.     1.  The  right  lobe.    3.  Tim  l(A  lobc.    1. 
The  tntenor  or  (ttc  border,     4,  The  poslerior  or  rounded  borda.     s.  TW 


^  by  tbe  periloneum.  and  nmnndcd  br  the  en**- 
ferior  lens  cavL  10.  Tbe  Jidat  of  the  ]ob»  Spi- 
le giU-blidder  seen  pngecbng  bejmd  the  aDtcnor 
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situated  upon  the  convex  surface  of  the  organ;  the  fifth  being  a 
fibrous  cord  which  passes  through  a  fissure  in  its  under  sur&ce,  from 
the  umbilicus  to  the  inferior  vena  cava.     They  are  the — 

Longitudinal, 
Two  lateral, 
Coronary, 
Round. 

The  Longitudinal  ligament  (broad,  ligamentum  suspensorium  hepatis) 
is  an  antero-posterior  fold  of  peritoneum,  extending  from  the  notch  on 
the  anterior  margin  of  the  liver  to  its  posterior  border.  Between  its 
two  layers  in  the  anterior  and  free  margin  is  the  round  ligament. 

The  two  Lateral  ligaments  are  formed  by  the  two  layers  of  peri- 
toneum, which  pass  from  the  under  surface  of  the  diaphragm  to  the 
posterior  border  of  the  liver ;  they  correspond  with  its  lateral  lobes. 

The  Coronary  ligament  is  formed  by  the  separation  of  the  two  layers 
forming  the  lateral  ligaments  near  their  point  of  convergence.  The 
posterior  layer  is  continued  unbroken  from  one  lateral  ligament  into 
the  other ;  but  the  anterior  quits  the  posterior  at  each  side,  and  is  con- 
tinuous with  the  corresponding  layer  of  the  longitudinal  ligament.  In 
this  way  a  large  oval  sur&ce  on  the  posterior  border  of  the  liver  is  left 
uncovered  by  peritoneum,  and  is  connected  to  the  diaphragm  by  a 
dense  areolar  tissue.  This  space  is  formed  principally  by  the  right 
lateral  ligament,  and  is  pierced  near  its  left  extremity  by  the  inferior 
vena  cava,  previously  to  the  passage  of  that  vessel  through  the  ten- 
dinous opening  in  the  diaphragm. 

The  Round  ligament  is  a  fibrous  cord  resulting  from  the  obliteration 
of  the  umbilical  vein,  and  situated  between  the  two  layers  of  peri- 
toneum in  the  anterior  border  of  the  longitudinal  ligament.  It  may 
be  traced  from  the  umbilicus,  along  the  longitudinal  fissure  upon 
the  under  surface  of  the  liver  to  the  inferior  vena  cava  to  which  it  is 
connected. 

Fissures. — ^The  under  surface  of  the  liver  is  marked  by  five  fissures 
which  divide  its  surface  into  five  compartments  or  lobes,  two  principal 
and  three  minor  lobes ;  they  are  the — 

Fissures-  Lobes, 

Longitudinal  fissure.  Right  lobe. 

Fissure  of  the  ductus  venosus.  Left  lobe. 

Transverse  fissure,  Lobus  quadratus. 

Fissure  for  the  gall  bladder,  Lobus  Spigelii, 

Fissure  for  the  vena  cava.  Lobus  caudatus. 

The  Longitudinal  fissure  is  a  deep  groove  running  from  the  notch 
upon  the  anterior  margin  of  the  liver,  to  the  posterior  border  of  the 
organ.  At  about  one-third  from  its  posterior  extremity  it  is  joined  by 
a  short  but  deep  fissure,  the  transverse,  which  meets  it  transversely 
frt>m  the  under  part  of  the  right  lobe. 


The  lan^tudinal  fiann  in  front  of  (his  junction  lodges  the  libnnii 
coni  of  Ihe  umbilical  rein,  and  is  generally  crossed  by  a  tend  of  b^atic 
•abstonce  called  the  pons  hepatis. 

TbsFanrt/or  lie  dactaa  venomi  is  the  ahorter  portion  of  tlie  longi- 
tudinal fiesure,  enending  from  tbe  junctional  leimination  of  the  tiana- 
lecse  fissure  to  the  posterior  border  of  the  liver,  and  containing  a  smtll 
fibrous  cord,  the  remuins  of  the  ductus  venoaus.  This  fissure  is  tbeie- 
iore  but  a  part  of  the  longitudinal  fisaure. 

The  TVamnenefiauTe  is  the  short  and  deep  fissure,  about  two  inches 
in  length,  throngh  which  the  hepatic  ducts,  hepatic  arteiy,  and  portal 
rein  enter  the  liver.  Hence  this  fissure  wes  considered  by  the  older 
anatomiats  as  the  gate  (porta)  of  the  hveri  and  the  large  vein  enterii^ 
the  organ  at  this  point,  the  portal  vein.  At  their  entrance  into  the 
tiansverae  fissure  the  branchea  of  the  hepatic  duct  are  the  most 
anterior,  next  those  of  the  artery,  and  moat  posteriorly  the  portal  v«n. 

The  Fitiurt /or  tie  ffoll-b/adiler  is  a  shallow  fossa  eitending  Ibrwardi, 
parallel  with  the  longitudinal  fissure,  from  the  right  eiCremitj  of  the 

•  The  Duller  lurface  of  Ifae  liver.  1 ,  The  right  lobe.  3.  Tht  left  lobe.  3. 
The  hihui  quadrUus.    t.  The  hlbui  SpigcUi.     l.  The  loliiu  fsudUiu.    0.  TVt 

initflfiwH,  11.  The  trsoqvtrH  fluure,  contauiin^  ^m  before  bsckwbnU.  tbe 
hepHtie  duet»  hepatic  ajtery,  and  portal  vein,  l^-  The  venK  ckn.  13.  A 
ftepreuion  correipondinff  with  the  curve  of  the  colon.  11.  A  double  deprenoD 
prodocad  hj  the  ri^t  hidnej  and  ia  mpn-reosl  capauk.  10-  The  roii^  m- 
thee  on  the  poaterior  horder  of  the  liver  left  uncovered  b;  periloDeum  ;  the  est 

■Kntp  10.  71k  notch  on  tbe  anterior  border,  Bcpamtiog  the  two  hiba.  17. 
■IJie  notch  00.UW  poilerior  border,  correaponding  with  the  vertebral  cdIudui. 
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transverse  fissure  to  the  free  border  of  the  liver,  where  it  frequently 
forms  a  notch. 

The  Fissure  for  the  vena  cava  is  a  deep  and  short  fissure,  occa- 
sionally a  circular  tunnel,  which  proceeds  from  a  little  behind  the  right 
extremity  of  the  transverse  fissure  to  the  posterior  border  of  the  liver, 
and  lodges  in  the  inferior  vena  cava. 

These  five  fissures  taken  collectively  resemble  an  inverted  y*  the 
base  corresponding  with  the  free  margin  of  the  liver,  and  the  apex  with 
its  posterior  border.  Viewing  them  in  this  way,  the  two  anterior 
branches  represent  the  longitudinal  fissure  on  the  left,  and  the  fissure 
for  the  gall-bladder  on  the  right  side ;  the  two  posterior,  the  fissure  for 
the  ductus  venosus  on  the  left,  and  the  fissure  for  the  vena  cava  on  the 
right  side,  and  the  connecting  bar  the  transverse  fissure. 

Lobes,' — The  Right  lobe  is  four  or  six  times  larger  than  the  left, 
from  which  it  is  separated  on  the  concave  surface  by  the  longitudinal 
fissure,  and  on  the  convex  by  the  longitudinal  ligament.  It  is  marked 
upon  its  under  surface  by  the  transverse  fissure,  and  by  the  fissures  for 
the  gall-bladder  and  vena  cava,  and  presents  three  depressions,  one  in 
front  for  the  curve  of  the  ascending  colon,  and  two  behind  for  the  right 
supra-renal  capsute,  and  kidney. 

The  Left  k^  is  small  and  flattened,  convex  upon  its  upper  surfsice, 
and  concave  below,  where  it  lies  in  contact  with  the  anterior  surface  of 
the  stomach.  It  is  sometimes  in  contact  by  its  extremity  with  the 
upper  end  of  the  spleen,  and  is  in  relation  by  its  posterior  border  with 
the  cardiac  orifice  of  the  stomach,  and  left  pneumogastric  nerve. 

The  Lotus  quadratus  is  a  quadrilateral  lobe  situated  upon  the  under 
surfiu;e  of  the  right  lobe :  it  is  bounded  in  front  by  the  fi%e  border  of 
the  liver ;  behind  by  the  transverse  fissure ;  to  the  right  by  the  gall- 
bladder ;  and  to  the  left  by  the  longitudinal  fissure. 

The  L(^ni8  Spigdii*  is  a  small  triangular  lobe,  also  situated  upon 
the  under  surface  of  the  right  lobe :  it  is  bounded  in  front  by  the 
transverse  fissure;  and  on  the  sides  by  the  fissures  for  the  ductus  veno- 
sus and  vena  cava. 

The  Lobus  oaudaius  is  a  small  tail-like  appendage  to  the  lobus 
Spigelii,  from  which  it  runs  outwards  like  a  crest  into  the  right  lobe, 
and  serves  to  separate  the  right  extremity  of  the  transverse  fissure  from 
the  commencement  of  the  fissure  for  the  vena  cava.  In  some  livers 
this  lobe  is  well  marked,  in  others  it  is  small  and  ill-defined. 

Reverting  to  the  comparison  of  the  fissures  with  an  inverted  V»  it 
will  be  observed  that  the  quadrilateral  interval,  in  front  of  the  trans- 
verse bar,  represents  the  lobus  quadratus ;  the  triangular  space  behind 
the  bar,  the  lobus  Spigelii ;  and  the  apex  of  the  letter,  the  point  of 
union  between  the  inferior  vena  cava,  and  the  remains  of  the  ductus 
TenoBus. 


*  Adrian  Spigel,  a  Belp^an  ph^ician,  professor  at  Padua  after  Casserius  in 
1616.  He  assigned  considerable  importance  to  this  little  lobe,  but  it  had  been 
described  by  Sylvius  full  sixty  years  before  his  time. 

2  P 
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Vettelt  and  Nerve*. — ^The  vesaeli  entering  into  the  stractnre  of  the 
liver  are  alio^w  in  number ;  they  are  the 

Hepatic  artery. 
Portal  vein. 
Hepatic  veins, 
Hepatic  ducts, 
Lymphatics. 

The  HepaHe  artety,  portal  veiny  and  hepaiie  dvet  enter  the  liver  at 
the  transverse  fissnre,  abd  ramify  throngh  portal  canals  to  every  part  of 
the  orsan ;  so  that  their  general  direction  is  from  below  upwards,  and 
from  the  centre  towards  tiie  circumference. 

The  Hepatic  vevu  commence  at  the  circumference,  and  proceed  fit>m 
before  backwards,  to  open  into  the  vena  cava,  on  the  posterior  bordor 
of  the  liver.  Hence  the  branches  of  the  two  veins  cross  each  other 
in  their  oourse. 

The  portal  vein,  hepatic  artery,  and  hepatic  duct  are  moreover  enve- 
loped in  a  loose  areolar  tissue,  the  capsule  of  Glisson,  which  permits  them 
to  contract  upon  themselves  when  emptied  of  their  contents;  the  h^ntic 
veins,  on  &e  eontrary,  are  closely  adherent  by  their  parietes  to  tiie 
Burfiioe  of  the  canals  in  which  they  run,  and  are  unable  to  contract. 
By  these  chaiacten  the  anatomist  is  enabled,  in  any  section  of  the  liver, 
to  distinguish  at  once  the  most  minute  branch  of  the  portal  vein  from 
the  hepatic  vein :  the  former  will  be  found  more  or  less  collapsed,  and 
always  accompanied  by  an  artery  and  duct,  and  the  latter  widely  open 
and  solitary. 

The  Lymphaika  are  described  in  the  Chapter  dedicated  to  those 
vessels. 

The  Nervee  of  the  liver  are  derived  from  the  systems  both  of  animal 
and  organic  life ;  the  former  proceed  from  the  right  phrenic  and  pneu* 
mogastric  nerves,  and  the  latter  from  the  hepatic  plexus. 

Strwiure  and  MiniUe  Anaton^  o/ihe  Liver. 

The  Liver  is  composed  of  lobules^  of  a  connecting  medium,  called 
Glisson''8  capsule^  of  the  ramifications  of  the  portal  oetn,  Aepatie  daut, 
hepatic  artery ^  hepatic  vein&,  lymphatics^  and  nerves^  and  is  enclosed  and 
retained  in  its  proper  situation  by  the  peritoneum. 

The  Lobules  are  small  granular  bodies,  of  about  the  size  of  a 
millet  seed,  of  an  irregular  form,  and  presenting  a  number  of  rounded 
projecting  processes  upon  their  surface.  When  divided  longitudinally, 
they  have  a  foliated  appearance,  and  transversely,  a  polygonal  outliiM, 
with  sharp  or  rounded  angles,  according  to  the  smaller  or  greater 
quantity  of  Glisson^s  capsule  contained  in  the  liver.  Each  lobule  is 
divided  upon  its  exterior  into  a  base  and  a  capsular  sur&ce.  The 
base  corresponds  with  one  extremity  of  the  lobule,  is  flattened,  and 
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Fig  I73.t 


rests  upon  an  hepatic  vein,  which  Fig.  172  * 

isthence  named  subhbidar.  The 
capst3ar~8ur/ace  includes  the  rest  of 
the  periphery  of  the  lobule,  and 
has  received  its  designation  from 
being  enclosed  in  an  areolar  capsule 
derived  from  the  capsule  of  Olisson. 
In  the  centre  of  each  lobule  is  a 
small  vein,  the  intrcUobttlar,  which 
is  formed  by  the  convergence  of 
six  or  eight  minute  venules  from 
the  rounded  processes  of  the  peri- 
phery. The  intralobular  vein  thus 
constituted  takes  its  course  through 
the  centre  of  the  longitudinal  axis 
of  the  lobule,  pierces '  the  middle  of  its  base,  and  opens  into  the  sub* 
lobular  vein.  The  periphery  of  the  lobule,  with  the  exception  of  its 
base,  which  is  always  closely  attached  to  a  sublobul^yr  vein,  is  con- 
nected by  means  of  its  areolar  capsule  with  the  capsular  sur&ces  of 
surrounding  lobules.  The  interval 
between  the  lobules  is  the  inter- 
lobular fsmrcy  and  the  angular 
interstices  formed  by  the  apposition 
of  several  lobules  are  the  interlobu- 
lar spaces. 

The  lobules  of  the  centre  of  the 
liver  are  angular,  and  somewhat 
smaller  than  those  of  the  surface, 
frt>m  the  greater  compression  to 
which  they  are  submitted.     The 

superficial  lobules  are  incomplete,  and  give  to  the  surface  of  the  organ 
the  appearance,  and  all  the  advantages  resulting  from  an  examination 
of  a  transverse  section. 

**  Each  lobule  is  composed  of  a  plexus  of  bOary  ducts,  of  a  venous 
plexus,  formed  by  branches  of  the  portal  vein,  of  a  branch  (intralobular), 
of  an  hepatic  vein,  and  of  minute  arteries ;  nerves  and  absorbents,  it 
is  to  be  presumed,  also  enter  into  their  formation,  but  cannot  be  traced 
into  them.*^  ^  Examined  with  the  microscope,  a  lobule  is  apparently 
composed  of  numerous  minute  bodies  of  a  yellowish  colour,  and  of 
various  forms,  connected  with  each  other  by  vessels.  These  minute 
bodies  are  the  acini  of  Malpighi.**    *'  If  an  uninjected  lobule  be  ex- 

*  The  lobules  of  the  liver.  The  lobules  as  they  are  seen  upon  the  surface  of 
the  liver,  or  when  divided  transversely.  1.  The  intralobular  vein  in  the  centre 
of  each  lobule.    2.  The  interlobular  assure.    3.  The  interlobular  space. 

t  A  longitudiniJ  section  of  two  lobules.  1.  A  superficial  lobule,  terminating 
abruptly,  and  resembling  a  section  at  its  extremity.  2  A  deep  lobule,  shewing 
the  foliated  appearance  of  its  section.  3.  Tlie  intralobular  vein,  with  its  con- 
verging venules ;  the  vein  terminates  in  a  sublobular  vein.  4.  Tlie  external,  or 
capsular  siuface  of  the  lobule. 
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amined  and  contrasted  with  an  injected  loVole,  it  will  be  fonnd  that 
the  adni  of  MaJpighi  id  the  former  are  identical  with  the  injected 
lobular  biliary  plexus  in  the  latter,  and  the  blood  vessels  in  bo^  wiQ 
be  easily  distioguished  firom  the  dacts.^* 

&mom*$  eapnUe  is  the  areolar  tissue  which  envelopes  the  hepatic 
artery,  portal  vein,  and  hepatic  duct,  during  their  passage  through 
the  right  border  of  the  lesser  omentum,  and  which  continues  to  sur- 
round them  to  their  ultimate  distribution  in  the  substance  of  the 
lobules.  It  fonns  for  each  lobule  a  distinct  capsule,  which  invests  it 
on  all  sides  with  the  exception  of  its  base,  oinnects  all  the  lobules 
together,  and  constitutes  the  proper  capsule  of  the  entire  oigan.  But 
Glisson^s  capsule  is  not  mere  areolar  tissue ;  '^  it  is  to  the  liv^  what 
Jthe  pia  mater  is  to  the  brain ;  it  is  a  cellulo-vascukr  membrane,  in  which 
the  vessels  divide  and  subdivide  to  an  extreme  degree  of  minuteness; 
which  lines  the  portal  canals,  forming  sheaths  for  the  laiger  vessels 
contained  in  them,  and  a  web  in  which  the  smaller  vessels  ramify ; 
which  enters  the  interlobular  fissures,  and  with  the  vessels  forms  ^e 
capsules  of  the  lobules ;  and  which  finally  enters  the  lobules,  and  with 
the  blood-vessels  expands  itself  over  the  secreting  bilary  dncts.^  Hmice 
arises  a  natural  division  of  the  capsule  into  three  portions,  a  tx^mtd, 
an  interlobular,  and  a  lobular  portion. 

The  vaginal  portion  is  that  which  invests  the  hepatic  artery, 
hepatic  duct,  and  portal  vein,  in  the  portal  canals  \  in  the  larger  canaU 
it  completely  surrounds  these  vessels,  but  in  the  smaller  is  situated 
only  on  that  side  which  is  occupied  by  the  artery  and  duct.  The  in- 
terlobular portion  occupies  the  interlobular  fissures  and  spaces,  and  the 
lobular  portion  forms  the  supporting  tissue  to  the  substance  of  the 
lobules. 

The  Portal  win,  entering  the  liver  at  the  transverse  fissure,  ramifies 
through  its  structure  in  casAls,  which  resemble,  by  their  sur^uses,  the 
external  superficies  of  the  liver,  and  are  formed  by  the  capsular  sur- 
faces of  the  lobulea  These  are  the  portal  canals,  and  contain,  beudes 
the  portal  vein  with  its  ramifications,  the  artery  and  duct  with  their 
branches. 

In  the  laiger  canals,  the  vessels  are  separated  from  the  parietes  of 
the  cavity  by  a  web  of  Glisson^s  capsule;  but,  in  the  smalkr,  the 
portal  vein  is  in  contact  with  the  sur&ce  of  the  canal  for  about  two- 
thirds  of  its  cylinder,  the  opposite  third  being  in  relation  with  the 
artery  and  duct  and  their  investing  capsule.  If^  therefore,  the  portal 
vein  were  laid  open  by  a  longitudinal  incision  in  one  of  these  smaller 
canals,  the  coats  being  transparent,  the  outline  of  the  lobules,  bounded 
by  their  interlobular  fissures,  would  be  as  distinctly  seen  as  upon  the 
external  surfSu:e  of  the  liver,  and  the  smaller  venous  branches  would 
be  observed  entering  the  interlobular  spaces. 

The  branches  of  the  portal  vein  are,  the  vaginal,  interlobular,  and 

•  The  Anatomy  and  Phvsiology  of  the  Liver,  by  Mr.  Kieman,  PhiL  Tkanc 
1833,  from  which  this,  and  the  other  paragrapha  within  inverted  coaunas,  on 
the  structure  of  the  liver,  are  quoted. 
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lobular.  The  vaginal  brawls  are  those  which,  befiig  given  off  in  the 
portal  canals,  have  to  pass  through  the  sheath  (vagina)  of  Olisson^g 
capsule,  previously  to  entering  the  interlobular  spaces.  In  this  course 
they  form  an  intricate  plexus,  the  vaginal  plexus^  which,  depending 
for  its  existence  on  the  capsule  of  Glisson,  necessarily  surrounds  the 
vessels,  as  does  that  capsule  in  the  larger  canals,  and  occupies  the 
capsular  side  only  in  the  smaller  canals.  The  interlobular  branch 
are  given  off  from  the  vaginal  portal  plexus  where  it  exists,  and 
directly  from  the  portal  veins,  in  that  part  of  the  smaller  canals  where 
the  coats  of  the  vein  are  in  contact  with  the  walls  of  the  canal.  They 
then  enter  the  interlobular  spaces  and  divide  into  branches,  which 
cover  with  their  ramifications  every  part  of  the  surface  of  the  lobules 
with  the  exception  of  their  bases,  and  those  extremities  of  the  super- 
ficial lobules  which  appear  upon  the  surfaces  of  the  liver.  The  inter- 
lobular veins  communicate  freely  with  each  other,  and  with  the  corre- 
sponding veins  of  adjoining  fissures,  and  establish  a  general  portal 
anastomosis  throughout  the  entire  liver.  The  lobular  branches  are 
derived  from  the  interlobular  veins ;  .they  form  a  plexus  within  each 
lobule,  and  converge  from  the  circumference  towards  the  centre,  where 
they  terminate  in  the  minute  radicles  of  the  intralobular  vein.  ^  This 
plexus,  interposed  between  the  interlobular  portal  veins  and  the 
intralobular  hepatic  vein,  constitutes  the  venous  part  of  the  lobule, 
and  may  be  called  the  lobular  venous  plejntsJ**  The  irregular  islets  of 
the  substance  of  the  lobules,  seen  between  the  meshes  of  this  plexus 
by  means  of  the  microscope,  are  the  acini  of  Malpighi,  and  are  por- 
tions of  the  lobular  biliary  plexus. 

The  portal  vein  returns  the  venous  blood  from  the  chylopoietic 
viscera,  to  be  circulated  through  the  lobules ;  it  also  receives  the 
venous  blood  which  results  from  the  distribution  of  the  hepatic 
artery. 

The  Hepatic  dud,  entering  the  liver  at  the  transverse  fissure, 
divides  into  branches,  which  ramify  through  the  portal  canals,  with 
the  portal  vein  and  hepatic  artery,  to  terminate  in  the  substance  of  the 
lobrdes.  Its  branches,  like  those  of  the  portal  vein^  are  vaginal,  inter^ 
lobular,  and  lobular. 

The  Vaginal  branches  ramify  through  the  capsule  of  Glisson,  and 
form  a  vaginal  biliary  plextis,  which,  like  the  vaginal  portal  plexus, 
surrounds  the  vessels  in  the  large  canals,  but  is  deficient  on  that  side 
of  the  smaller  canals  near  which  the  duct  is  placed.  The  branches 
given  off  by  the  vaginal  biliary  plexus  are  interlobular  and  lobular. 
The  interMntlar  branches  proceed  from  the  vaginal  biliary  plexus 
where  it  exists,  and  directly  from  the  hepatic  duct  on  that  side  of  the 
snAller  canals  against  which  the  duct  is  placed.  They  enter  the  inter- 
lobular spaces,  and  ramify  upon  the  capsular  surface  of  the  lobules,  in 
the  interlobular  fissures,  where  they  communicate  freely  with  each 
other.  The  lobular  ducts  are  derived  chiefly  from  the  interlobular; 
but  to  those  lobules  forming  the  walls  of  the  portal  canals,  they  pass 
directly  from  the  vaginal  plexus.    They  enter  the  lobule,  and  form  a 
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plexQB  in  its  interior,  the  Ichidar  biliary  plexusj  which  constitntes  the 
principal  part  of  the  substanoe  of  the  lobule.  The  ducts  terminate 
either  in  loops  or  in  caecal  extremities. 

The  coats  of  the  dacts  are  yeiy  Tascdar,  and  supplied  with  a 
number  of  mucous  follicles,  which  are  distributed  iir^:ularl7  in  the 
larger,  but  are  arranged  in  two  parallel  longitudinal  rows  in  the 
unaller  ducts. 

The  HepaHe  artery  enters  the  liyer  with  the  portal  vein  and  hepatic 
dact,  and  ramifies  with  those  vessels  through  the  portal  canals.  Its 
branches  are  the  vaginal,  interlobular,  and  lobular.  The  vagmal 
hramckes^  like  those  of  the  portal  vein  and  hepatic  duct,  form  a  vagmed 
pUanu^  which  exists  throughout  the  whole  extent  of  the  portal  ouaals, 
with  the  exception  of  that  side  of  the  smaller  canals  whidi  corresponds 
with  the  artery.  The  iiUerlolndar  6ranc&e9,  arising  from  the  vagimd 
plexus  and  fi:t>m  the  parietal  side  of  the  artery  in  the  smaller  canals, 
nunify  through  the  interlobular  fissures,  and  are  principally  distributed 
to  the  coats  of  the  interlobular  docts. 

''From  the  superficial  interlobular  fissnies  small  arteries  emeige, 
and  ramify  in  the  proper  oapeule,  on  the  convex  and  concave  suz&ce 
of  the  liver,  and  in  the  ligaments.  These  are  the  capsular  arienes.^ 
Where  the  capsule  is  well  developed^  *^  these  vessels  cover  die  surfiMes 
of  the  liver  widi  a  beautiful  plexus,**  and  **  anastomose  with  branches 
of  the  phrenic,  internal  mammary,  and  supra-renal  arteries,**  and  with 
the  epigastric. 

The  Lolndar  branches,  extremely  minute  and  few  in  number,  are 
^die  nutrient  vessels  of  the  lobules,  and  terminate  in  the  lobular  venous 
plexus. 

All  the  venous  blood  resulting  firom  the  distribution  of  the  hepatic 
artery,  even  that  from  the  vasa  vasorum  of  the  hepatic  veins,  is  re- 
turned into  the  portal  vein. 

The  Hepcetk  veins  commence  in  the  substance  of  each  lobule  by 
minute  venules,  which  receive  the  blood  from  the  lobular  venous 
plexus,  and  converge  to  form  the  intralobular  vein.  The  iatralabmlar 
vein  passes  through  the  central  axis  of  the  lobule,  and  through  the 
middle  of  its  base,  to  terminate  in  a  sublobular  vein ;  and  the  unicm  of 
the  sublobular  veins  constitutes  the  hepatic  trunks,  which  terminate 
in  the  inferior  vena  cava.  The  hepatic  venous  system  consists,  there- 
fore, of  three  sets  of  vessels ;  intralobular  veins,  sublobular  veins,  and 
hepatic  trunks. 

The  Sublobular  veins  are  contained  in  canals  formed  solely  by  the 
bases  of  the  lobules,  with  which,  from  the  absence  of  GUsson*s  aqpsnle, 
they  are  in  immediate  contact.  Their  coats  are  thin  and  transparent ; 
and,  if  they  be  laid  open  by  a  longitudinal  incision,  the  bases  of  the 
lobules  will  be  distinctly  seen,  separated  by  interlobular  fissures,  and 
perforated  through  the  centre  by  the  opening  of  the  intralobular  vein. 

The  Jlepaiic  trunks  are  formed  by  the  union  of  the  sublobular  veins; 
they  are  contained  in  canals  (hepatic-venous)  similar  in  structure  to 
the  portal  canals,  and  lined  by  a  prolongation  of  the  proper  capaole. 
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They  proceed  from  before  backwards,  and  terminate  by  two  large 
openings,  corresponding  to  the  right  and  left  lobe  of  the  liver  in  the 
inferior  vena  cava. 

Summary, — ^The  liver  has  been  shown  to  be  composed  of  lobules; 
the  lobules  (excepting  at  their  bases)  are  invested  and  connected  to- 
gether, the  vessels  supported,  and  the  whole  oigan  endosed  by  Glifi- 
son's  capsule;  and  they  are  so  arranged,  that  the  base  of  every  lobule 
in  the  liver  is  in  contact  with  an  hepatic  vein  (sublobular). 

The  Portal  vein  distributes  its  numberless  branches  through  portal 
canals,  which  are  channeled  through  every  part  of  the  organ ;  it  brings 
the  returning  blood  from  the  chylopoietic  viscera ;  it  collects  also  the 
venous  blood  from  the  ultimate  ramifications  of  the  hepatic  artery  in 
the  liver  itself.  It  gives  off  branches  in  the  canals,  which  are  called 
vaginal,  and  form  a  venous  vaguial  plexus;  these  give  off  interlobular 
branches,  and  the  latter  enter  the  lobules  and  form  lobular  venous 
plejsuse-s,  from  the  blood  circulating  in  which  the  bile  is  secreted. 

The  Bile  in  the  lobule  is  received  by  a  network  of  minute  ducts, 
the  lobular  biliary  plexus;  it  is  conveyed  from  the  lobule  into  the 
mterlobular  ducts;  it  is  thence  poured  into  the  biliary  vaginal  plexus 
of  the  portal  canals,  and  thence  into  the  excreting  ducts,  by  which  it 
is  carried  to  the  duodenum  and  gall-bladder,  after  being  mingled  in  its 
course  with  the  mucous  secretion  from  the  numberless  muciparous 
follicles  in  the  walls  of  the  ducts. 

The  Hepatic  artery  distributes  branches  through  every  portal  canal; 
gives  off  vaginal  branches  which  form  a  vaginal  hepatic  plexus,  from 
which  the  interlobular  branches  arise,  and  these  latter  terminate 
ultimately  in  the  lobular  venous  plexuses  of  the  portal  vein.  The 
artery  ramifies  abundantly  in  the  coats  of  the  hepatic  ducts,  enabling 
them  to  provide  their  mucous  secretion ;  and  supplies  the  vasa  vaso- 
rum  of  the  portal  and  hepatic  veins,  and  the  nutrient  vessels  of  the 
entire  organ. 

The  Hepatic  veins  commence  in  the  centre  of  each  lobule  by  minute 
radicles,  which  collect  the  impure  blood  from  the  lobular  venous  plexus 
and  convey  it  into  the  intralobular  veins;  these  open  into  the  sub- 
lobular veins,  and  the  sublobular  veins  unite  to  form  the  large  hepatic 
trunks  by  which  the  blood  is  conveyed  into  the  vena  cava. 

Physiological  and  pathological  deductions. — ^The  physiological  deduc- 
tion arising  out  of  this  anatomical  arrangement  is,  that  the  bile  is 
wholly  secreted  from  venous  blood,  and  not  from  a  mixed  venous  and  ai^ 
terial  blood,  as  is  stated  by  M'dller ;  for  although  the  portal  vein  re- 
ceives its  blood  from  two  sources,  viz.,  from  the  chylopoietic  viscera 
and  from  the  capillaries  of  the  hepatic  artery,  yet  the  very  fact  of  the 
blood  of  the  latter  vessel  having  passed  through  its  capillaries  into  the 
portal  vein,  or  in  extremely  small  quantity  into  the  capillary  network 
of  the  lobular  venous  plexus,  is  sufficient  to  establish  its  venous 
character.* 

*  For  arsuments  on  this  contested  question,  see  the  article  "  Liver,"  in  the 
"  Cydoptedia  of  Anatomy  and  Physiology,"  edited  by  Dr.  Todd. 
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The  pathological  deductions  depend  upon  the  followiiig  fi&cts: — 
Each  lobnle  is  a  perfect  gland ;  of  nnifonn  stmctore,  of  nnifonn 
colour,  and  possessing  the  same  degree  of  vascularity  throughout.  It 
is  the  seat  of  a  double  yenons  circulation,  tl^e  yessels  of  the  one 
{hepaiie)  being  situated  in  the  centre  of  the  lobule,  and  those  of  the 
other  Xporial)  In  the  circumference.  Now  the  colour  of  the  lobule,  as 
of  the  entire  liver,  depends  chiefly  upon  the  proportion  of  blood  con- 
tained within  these  two  sets  of  vessels ;  and  so  long  as  the  circulation 
is  natuial  the  colour  will  be  uniform.  But  the  instant  that  any  cause 
is  developed  which  shall  interfere  with  the  free  circulation  of  either, 
there  will  be  an  immediate  diversity  in  the  colour  of  the  lobule. 

Thus,  if  there  be  any  impediment  to  the  free  circulation  of  the 
veDOus  blood  through  the  heart  or  lungs,  the  circulation  in  the  hepatic 
veins  will  be  retarded,  and  the  sublobular  and  the  intralobular  veins 
will  become  congested,  giving  rise  to  a  more  or  less  eztenave  redness 
in  the  centre  of  each  of  the  lobules,  while  the  marginal  or  non-con- 
gested portion  presents  a  distinct  border  of  a  yellowi^  white,  ydlow, 
or  green  colour,  according  to  the  quantity  and  qfuality  of  the  bfle  it 
may  contain.  **  This  is  ^passive  congestion*  of  the  liver,  the  usual 
and  natural  state  of  the  organ  alter  death  ;*^  and,  as  it  commences 
with  the  hepatic  vein,  it  may  be  called  the  first  stage  of  hepaUc^vemms 
congestion. 

But  if  the  causes  which  produced  this  state  of  congestion  oontinae, 
or  be  from  the  beginning  of  a  more  active  kind,  the  congestion  will 
extend  through  the  lobular  venous  plexuses  "into  those  branches  of  the 
portal  vein  situated  in  the  tnierlolndar  fissures,  but  not  to  those  in  the 
spaces,  which  being  larger,  and  giving  origin  to  those  in  the  fissures, 
are  the  last  to  be  congested.^^  In  this  second  stage  the  liver  has  a 
mottled  appearance,  the  non-congested  substance  is  arranged  in  isolated, 
circular  and  ramose  patches,  in  the  centres  of  which  ihe  qiacea  and 
parts  of  the  fissures  are  seen.  This  is  an  extended  degree  of  kqitaiiiy 
venous  congestion;  it  is  **  active  congestion'*^  of  the  Hver,  and  very 
commonly  attends  disease  of  the  heart  and  lungs. 

These  are  instances  of  partial  congestion,  but  there  is  sometimes 
general  congestion  of  the  organ.  *^  In  general  congestion  the  whole 
liver  is  of  a  red  colour,  but  the  central  portions  of  the  lobules  are 
usually  of  a  deeper  hue  than  the  marginal  portions.*^ 


GALL-BLADDBR. 

The  Gall-bladder  is  the  reservoir  for  the  bile ;  it  is  a  pyrifram  sac 
situated  in  a  fossa,  upon  the  under  sur&ce  of  the  right  lobe  of  the  liver, 
and  extending  from  the  right  extremity  of  the  transverse  fissure  to  its 
free  margin.  It  is  divided  into  a  body,  fundus,  and  neck ;  the  frmdns 
or  broad  extremity  in  the  natural  position  of  the  liver  is  placed  down- 
wards, and  frequently  projects  beyond  the  free  margin  of  the  liver, 
while  the  neck,  small  and  constricted,  is  directed  upwards.    This  sac 
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is  composed  of  three  coats,  serous,  fibrous,  and  mucous.  The  seroui 
coat  is  partial,  is  derived  from  the  peritoneum,  and  covers  that  side 
only  which  is  unattached  to  the  liver.  The  middle  or  fibrous  coat  is  a 
thin  but  strong  fibrous  layer,  connected  on  one  side  to  the  liver,  and  on 
the  other  to  the  peritoneum.  The  internal  or  mucous  ohU  is  but 
loosely  connected  with  the  fibrous  layer ;  it  is  everywhere  raised  into 
minute  rugae,  which  give  it  a  beautiMly  reticulated  appearance,  and 
forms  at  the  neck  of  the  sac  a  spiral  valve.  It  is  continuous  through 
the  hepatic  duct  with  the  mucous  membrane  lining  all  the  ducts  of  the 
liver,  and  through  the  ductus  communis  choledochus,  with  the  mucous 
membrane  of  the  alimentary  canal. 

The  Biliary  ducts  are,  the  ductus  communis  choledochus,  the  cystic^ 
and  the  hepatic  duct. 

The  Ductus  communis  (^ledochus  (x«^*i  hilis,  yt;^ofiuu  recipio)  is  the 
common  excretory  duct  of  the  liver  and  gall-bladder ;  it  is  about  three 
inches  in  length,  and  commences  upon  the  papilla,  situated  on  the 
inner  side  of  the  cylinder  of  the  perpendicular  portion  of  the  duodenum. 
Passing  obliquely  between  the  mucous  and  muscular  coat,  it  ascends 
behind  the  duodenum,  and  through  the  right  border  of  the  lesser  omen- 
tum ;  and  divides  into  two  branches  the  cystic  duct  and  the  hepatic 
duct.  It  is  constricted  at  its  commencement  in  the  duodenum,  and 
-  becomes  dilated  in  its  progress  upwards.    . 

The  Cystic  dud,  about  an  inch  in  length,  passes  outwards  to  the  neck 
of  the  gall-bladder,  with  which  it  is  continuous. 

The  Hepatic  duct  continues  onwards  to  the  transverse  fissure  of  the 
liver,  and  divides  into  two  branches,  which  ramify  through  the  portal 
canals  to  every  part  of  the  liver. 

The  coats  of  the  hepatic  ducts  are  an  external  or  fibrous,  and  an  in'> 
temal  or  mucous.  The  esctemal  coat  is  composed  of  a  contractile 
fibrous  tissue,  which  is  probably  muscular ;  but  its  muscularity  has 
uot  yet  been  demonstrated  in  the  human  subject  The  mucotts  coat 
is  continuous  on  the  one  hand  with  the  lining  membrane  of  the 
hepatic  ducts  and  gall-bladder,  and  on  the  other  with  that  of  the 
duodenum. 

Vessels  and  Nerves, — The  gall-bladder  is  supplied  with  blood  by 
the  cystic  artery,  a  branch  of  the  hepatic.  Its  veins  return  their 
blood  into  the  portal  vein.  The  nerves  are  derived  from  the  hepatic 
plexus. 

THE   PANCREAS. 

The  Pancreas  is  a  long,  flattened,  conglomerate  gland,  analogous  to 
the  salivary  glands.  It  is  about  six  inches  in  length,  and  between 
three  and  four  ounces  in  weight ;  is  situated  transversely  across  the 
posterior  wall  of  the  abdomen,  behind  the  stomach,  and  resting  upon 
the  aorta,  vena  portae,  inferior  vena  cava,  the  origin  of  the  superior 
mesenteric  artery,  and  the  left  kidney  and  supra-renal  capsule ;  oppo- 
site the  first  and  second  lumbar  vertebrae.  It  is  divided  into  a  body^ 
a  greater,  and  a  smaUer  extremity ;  the  great  end  or  head  is  placed 
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towardB  the  right,  and  is  smronnded  by  the  curve  of  the  duodennm; 
the  leMer  end  extends  to  the  left  as  £Eur  as  the  spleen.  The  anterior 
tur&oe  of  the  body  of  the  pancreas  is  covered  by  the  ascending  pos- 
tericNT  layer  of  peritoneum,  and  is  in  relation  with  the  stomach,  the  first 
portion  of  the  duodenum  and  the  commencement  of  the  transverse 
arch  of  the  colon.  The  posterior  surfiu;e  is  grooved  for  the  splenic  Tein, 
and  tunneled  by  a  complete  canal  for  the  superior  mesenteric  and  p<«tal 
▼ein,  and  for  the  superior  mesenteric  artery.  The  upper  border  pre- 
sents a  deep  groove,  sometimes  a  canal  for  the  splenic  artery  and  vein, 
and  is  in  relation  with  the  oblique  portion  of  the  duodenum,  the  lobus 
SpigeUi,  and  coeliac  axis.  And  the  lower  border  is  separated  from  the 
transverse  portion  of  the  duodenum  by  the  superior  mesenteric  artery 
and  vein.  Upon  the  posterior  part  of  the  head  of  the  pancreas  is  a 
lobular  fold  of  the  gland  which  completes  the  canal  of  the  superior 
mesenteric  vessels,  and  is  called  the  lesser  pancreas. 

In  structure  the  pancreails  Composed  of  leddish-yellow  polygonal 
lobules ;  these  consist  of  smaller  lobules,  and  the  latter  are  made  up  of 
the  arborescent  ramifications  of  minute  ducts,  terminating  in  csecal 
pouches. 

The  pancreatic  duct  commences  at  the  papilla  upon  the  inner  and 
posterior  surface  of  the  perpendicular  portion  of  the  duodenum  by  a 
small  dilatation  which  is  common  to  it  and  the  ductus  communis  cfao- 
ledochus,  and  passing  obliquely  between  the  mucous  and  muscular  coats, 
runs  firom  right  to  left  through  the  middle  of  the  gland,  lying  nearer 
to  its  anterior  than  its  posterior  surfiace.  At  about  the  commenc^nent 
of  the  apicial  third  of  its  course  it  divides  into  two  parallel  terminal 
branches.  It  g^ves  off  numerous  small  branches,  which  are  distributed 
through  the  lobules,  and  constitute  with  the  latter  the  substance  of  the 
gland.  The  duct  which  receives  the  secretion  firom  the  lesser  pan- 
creas is  called  the  ductus  pancreaticus  minor;  it  opens  into  the  prin- 
cipal duct  near  the  duodenum,  and  sometimes  passes  separately  into 
that  intestine.  As  a  variety,  two  pancreatic  ducts  are  occasionally 
met  with. 

Vessels  2aA  Nerves. — The  arteries  of  the  pancreas  are  branches  of 
the  splenic,  hepatic,  and  superior  mesenteric ;  the  veins  open  into  the 
splenic  vein;  the  lymphatics  terminate  in  the  lumbar  glands.  The 
n&rves  are  filaments  of  the  splenic  plexus. 

THE   SPLEEN. 

The  spleen  is  an  oblong  flattened  organ  of  a  dark-bluish  red  colour, 
situated  in  the  left  hypochondriac  region.  It  is  very  variable  in  sise 
and  weight,  spongy  and  vascular  in  texture  and  exceedingly  friable. 
The  external  sur&ce  is  convex,  the  internal  slightly  concave,  indent- 
ed along  the  middle  line,  and  pierced  by  several  large  and  irregular 
openings  for  the  entrance  and  exit  of  vessels ;  this  is  the  hvka  Hemit, 
The  upper  extremity  is  somewhat  larger  than  the  lower,  and  rounded; 
the  inferior  is  flattened ;  the  posterior  border  is  obtuse,  the  anterior  is 
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sharp,  and  marked  by  seyeral  notches.  The  spleen  is  in  relation  by  its 
external  or  convex  surface  with  the  diaphragm,  which  separates  it 
from  the  ninth,  tenth,  and  eleventh  ribs, — by  its  concave  sur&ce  with 
the  great  end  of  the  stomach,  the  extremity  of  the  pancreas,  the 
gastro-splenic  omentum  with  its  yessels,  the  left  kidney  and  supra- 
renal capsule,  and  the  left  cms  of  the  diaphragm ;  by  its  tqoper  end 
with  the  diaphragm,  and  sometimes  with  the  extremity  of  the  left  lobe 
of  the  liver,  and  by  its  lower  end  with  the  left  extremity  of  the  trans- 
verse arch  of  the  colon.  It  is  connected  to  the  stomach  by  the  gastro- 
splenic  omentum  and  by  the  vessels  contained  in  that  duplicature.  A 
second  spleen  (lien  succentuiiatus)  is  sometimes  found  appended  to 
one  of  the  branches  of  the  splenic  artery,  near  the  great  end  of  the 
stomach ;  when  it  exists,  it  is  round  and  of  small  size,  rarely  laiger  than 
a  hazel-nut  I  have  seen  two,  and  even  tbree  of  these  bodies.  The 
spleen  is  invested  by  the  peritoneum  and  by  a  tunica  propria  of  yellow 
elastic  tissue,  which  enables  it  to  yield  to  the  greater  or  less  distension 
of  its  vessels.  The  elastic  tunic  forms  sheaths  for  the  vessels  in  their 
ramifications  through  the  organ,  and  from  these  sheaths  small  fibrous 
bands  are  given  off  in  all  directions,  which  become  attached  to  the  in- 
ternal surface  of  the  elastic  tunic,  and  constitute  the  areolar  framework 
of  the  spleen.  The  substance  occupying  the  interspaces  of  this  tissue 
is  soft,  granular,  and  of  a  bright  red  colour ;  in  animals  it  is  interspers- 
ed with  small,  white,  -soft  corpuscles,  (Malpighian  bodies)  which  are 
sometimes  seen  in  man. 

Vessds  and  Nerves, — The  Splenic  artery  is  of  very  large  size  in  pro- 
portion to  the  bulk  of  the  spleen ;  it  is  a  division  of  the  coeliac  axis. 
The  branches  which  enter  the  spleen  are  distributed  to  distinct  sections 
of  the  organ,  and  anastomose  very  sparingly  with  each  other.  The 
veins  by  their  numerous  dilatations  constitute  the  principal  part  of  the 
bulk  of  the  spleen ;  they  pour  their  blood  into  the  splenic  vein,  which 
is  one  of  the  two  great  formative  trunks  of  the  portal  vein.  The  It/m- 
phaB^BXQ  remarkable  for  their  number  and  large  size ;  they  terminate 
in  the  lumbar  glands.  The  nerves  are  the  splenic  plexus,  derived 
from  the  solar  plexus. 

THE   SUPRA-RENAL  CAPSULES. 

The  supra-renal  capsules  are  two  small  yellowish  and  flattened 
bodies  surmounting  the  kidneys,  and  inclining  inwards  towards  the 
vertebral  column.  The  right  is  somewhat  three-cornered  in  shape, 
the  left  semilunar ;  they  are  connected  to  the  kidneys  by  the  common 
investing  areolar  tissue,  and  each  capsule  is  marked  upon  its  anterior 
surface  by  a  fissure  which  appears  to  divide  it  into  two  lobes.  The 
right  supra-renal  capsule  is  closely  adherent  to  the  posterior  and  under 
sur&ce  of  the  liver,  and  the  left  lies  in  contact  with  the  pancreas. 
Both  capsules  rest  upon  the  crura  of  the  diaphragm  on  a  level  with 
the  tenth  dorsal  vertebra,  and  by  their  inner  border  are  in  relation 
with  the  great  splanchnic  nerve,  and  semilunar  ganglion.     They  are 
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luger  in  the  fcetiis  than  in  the  adult,  and  appear  to  perfonn  some 
office  connected  with  embryonic  life.  The  anatomy  of  these  ozgans  in 
the  foetus  will  be  found  in  the  succeeding  Chapter. 

In  structure  they  are  composed  of  two  substances,  cortical  and 
medullary.  The  cortical  substance  is  of  a  yellowish  colour,  and  con- 
sists of  straight  parallel  fibres  placed  perpendicularly  side  by  side. 
The  medullary  substance  is  generally  of  a  dark-brown  colour,  double 
the  quantity  of  the  yellow  substance,  soft  and  spongy  in  texture,  and 
contains  within  its  centre  the  trunk  of  a  large  vein,  the  vena  supra- 
renalis.  It  is  the  large  size  of  this  yein  that  gives  to  the  finesh  supra- 
renal capsule  the  appearance  of  a  central  cavity:  the  dark-coloured 
pulpy  or  fluid  contents  of  the  capsule,  at  a  certain  period  after  death, 
are  produced  by  softening  of  the  medullary  substance.  Dr.  Nt^l* 
has  shown,  by  his  injections  and  microscopic  examinations,  that  the 
appearance  of  straight  fibres  in  the  cortical  substance  is  caused  by  the 
direction  of  a  plexus  of  capillary  vessels.  Of  the  numerous  minute 
arteries,  supplying  the  supra-renal  capsule,  he  says,  the  greater  num- 
ber enter  the  cortical  substance  at  every  point  of  its  surface,  and, 
after  proceeding  for  scarcely  half  a  line,  divide  into  a  plexus  of 
straight  capillary  vessels.  Some  few  of  the  small  arteries  pierce  the 
cortical  layer,  and  give  off  several  branches  in  the  medullary  sub- 
stance, which  proceed  in  different  directions,  and  re-enter  the  cortical 
layer  to  divide  into  a  capillary  plexus  in  a  similar  msmner  with  the 
preceding.  From  the  capillary  plexus,  composing  the  cortical  layer, 
the  blood  is  received  by  numerous  small  veins  which  jfonn  a  venous 
plexus  in  the  medullary  substance,  and  terminate  at  acute  an^es 
in  the  large  central  vein. 

Vesseh  and  Nerves, — The  supra-renal  arteries  are  derived  from  the 
aorta,  firom  the  renal,  and  from  the  phrenic  arteries  ;  they  are  remark- 
able for  the  innumerable  minute  twigs  into  which  they  divide  previ- 
ously to  entering  the  ca^MSule.  The  eupra-renal  vein  collecting  the 
blood  firom  the  medullary  venous  plexus,  and  receiving  several  bnmches 
which  pierce  the  cortical  layer,  opens  directly  into  the  vena  cava  on 
the  right  side,  and  into  the  renal  vein  on  the  lefL 

The  Lymphaiics  are  large  and  very  numerous ;  they  tenninate  in  the 
lumbar  glands.  The  nerves  are  derived  from  the  renal  and  from  the 
phrenic  plexus. 

THB    KIDNBY& 

The  kidneys,  the  secreting  organs  of  the  urine,  are  situated  in  the 
lumbar  regions  behind  the  peritoneum,  and  on  each  side  of  the  ver- 
tebral column,  which  they  approach  by  their  upper  extremities.  Eadi 
kidney  is  between  four  and  five  inches  in  length,  about  two  inches 
and  a  half  in  breadth,  somewhat  more  than  one  inch  in  thickness,  and 
weighs  between  three  and  five  ounces.     The  kidneys  are  usually  en- 

•  MtiUerU  Axduv.  18S6. 


clowd  in  a  qnoDtitj  of  toX ;  tbej  rest  npan  tbe  diftphFagm,  upon  the 
anlnior  Itimella  of  ^e  tisnaversaUg  piiiade,  which  Kptuates  them  from 
the  quadralDB  Inmbomm,  and  npon  tbe  paosa  magnus.  The  righi 
hdaey  i>  Bomewhnt  lower  tban  the  loft,  from  the  pontion  of  the  liver  ; 
it  is  ia  relation  by  its  anterior  surlace  with  the  liver  and  deacending 
pwtion  of  the  duwlennm,  which  reat  upon  it,  and  ia  coyered  in  by  (he 
ascending  calon  and  bj  ita  fleiuie.  The  It/l  ladney,  higher  than  the 
li^l,  is  covered  in  tiont  1>;  the  great  end  of  the  Btomach,  by  the 
a^een,  deacending  colon  with  its  Sexure,  and  bj  a  portion  of  the  (null 
iolestiDeii.  The  anterior  surface  of  the  kidney  ia  convex,  while  the 
poflterior  ia  ^t ;  the  aaperior  extremity  ia  in  relation  with  the  aapra- 
renal  capsule ;  tbe  convex  border  ia  tnnied  ontwanli  towards  the 
parletes  of  the  abdomen  ;  tbe  concave  border  looks  inwards  lowajda 
the  tei-tebisl  column,  and  ia  excavated  by  a  deep  fiaanre,  the  hiba 
reaalii,  in  which  are  situated  the  vesiela  and  nerves,  and  pelvis  of  the 
kidney  ;  the  renal  vein  being  tbe  moat  anterior,  next  the  renal  artery, 
and  lastly  the  pelvis. 

The  kidney  la  denae  and  fragile  f^  i"t  • 

in  texture,  and  le  mveated  by  a  ^ 

proper  fibrous  capsule  which  is 
easdy  torn  from  its  surface  When 
divided  by  a  longitudinal  inciaion 
earned  firom  the  convex  to  the 
concave  border,  it  la  found  to  pre- 


an  external  or  vaacnlar  (corticai), 
and  an  internal  or  tubular  (medid 
lary)  substance  The  ioJuiar  por- 
lum  IS  formed  of  pale  reddiah  co- 
loured conical  maesea.  correspond 
ing  by  theur  bases  with  tbe  vss- 
cnlac  structure,  and  by  their  a^ces 
with  tbe  bilne  of  the  orjtan  these 
bodies  are  named  cones  (pyramids 
of  Malpighi),  and  are  from  eight  to 
fineen  m  number  The  voKUlar 
portion  ia  composed  of  blood  vessels, 
and  of  the  pleiifbrm  convolutions 
of  unniferouB  tubuli,  and  not  only 
emmti  lutes  the  surface  of  the  kidney, 

ia  between  the  cones  and  surrounds  them  nearly  to  their  apices. 
~  a  section  be  examined  more  closely,  the  vascular 


lut  dips  betwe 
If  tlie  Burfe 
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■ilMteiiee  of  tlie  mpea^  will  be  found  to  be  stndded  with  a  miiltitnde  of 
Hiinatci,  red*  globidar  bodies;  these  are  the  Malpighian  bodies  or 
l^ooierafi.  Eadi  Malpighian  body  is  aboat  the  ^^  of  an  inch  in 
diameter,  and  is  compofled  of  a  toft  of  capillaiy  vessels  enclosed 
within  the  extzemity  of  an  nriniferons  tnbe,  so  that  the  number  of 
Malpighian  bodies  corresponds  with  the  nomber  of  tabuli  nriniferi. 
The  presence  of  the  capillary  tnft  necessarily  produces  a  dilatation  of 
the  nriniforoDs  tnbe ;  b^ond  the  tnft  the  tube  presents  a  constriction, 
and  then  assomes  its  pn^r  diameter,  namely,  -^^  of  an  inch.  Two- 
thirds  of  the  diameter  of  the  tnbe  are  occupied  by  a  nucleated 
epithdinm,  which  in  the  constricted  portion  just  mentioned  is  pro- 
vided with  dlia,  and  in  the  dilated  part  or  oqpsnle  which  receives  the 
tmpXDarj  tnft  is  gradually  lost.  The  capilhuy  vessels  of  this  vascular 
tirfk  are  ananged  in  loops,  dosdy  packed  together,  without  any  bond 
of  ctmnecting  tissue,  and  are  derived  ftom  a  small  artery,  which,  after 
pieidng  the  capsule,  immediately  divides  in  a  radiated  manner  into 
several  branches.  From  the  interior  of  this  little  vascular  baU  a  vein 
pnoeeds,  smalla  than  the  corresponding  artery,  and  pierces  the 
capsule  dose  by  the  artery,  to  communicate  with  the  eflferent  vessels  of 
other  Malpighian  bodies  and  constitute  a  venous  plexus.* 

The  Ckima  or  pyramids  are  composed  of  minute  straight  tubnli 
nriniferi  <^  about  the  diameter  of  a  fine  hair ;  they  divide  into  parallel 
branches  in  their  course,  and  terminate  by  minute  openings  upon  the 
apex  or  piqpilla  <^  each  cone.  The  papills  are  invested  by  mucous 
membrane,  which  is  continuous  with  the  tubuli,  and  forms  a  cup-like 
pouch,  the  ealyxj  around  each  papilla.  The  calicos  communicate  with 
a  common  cavity  of  larger  aixe,  situated  at  each  extremity,  and  in  the 
middle  of  the  organ  ;  and  these  tiiree  cavities,  the  m/undAulot  consti- 
tute by  their  union  the  large  monbranous  sac,  which  occupies  the 
hilus  renaUs,  the  pdvis  of  the  kidney. 

The  kidney  in  the  embryo  and  foetus  consists  of  lobules.  See  the 
anatomy  of  the  foetus  in  the  succeeding  Chapter. 

The  Ureter  («$(«»,  urine,  rti^uf,  to  ke^),  the  excretory  duct  of  the 
kidney,  is  a  membranous  tnbe  of  about  the  diameter  of  a  goose-quill, 
and  nearly  eighteen  inches  in  length ;  it  is  continuous  superioriy  with 
the  pelvis  of  die  kidney,  and  is  constricted  inferiorly,  wha«  it  lies  in 
an  oblique  direction  between  the  muscular  and  mucous  coats  of  the 
base  of  the  bladder,  and  opens  upon  its  mucous  snr&ce.  Lying  along 
the  posterior  wall  of  the  abdomen,  it  is  situated  behind  the  peritoneum, 
and  is  crossed  by  the  spermatic  vessels  ;  in  its  course  downwards  it 
rests  upon  the  anterior  sur£Eice  of  the  psoas,  and  crosses  the  common 
iliac  artery  and  vein,  and  then  the  external  iliac  vessels.  Within  the 
pelvis  it  crosses  the  umbilical  artery  and  the  ras  deferens  in  the  male, 
and  the  upper  part  of  the  vagina  in  the  female.  There  are  sometimes 
two  ureters  to  one  kidney.     The  ureter,  the  pelvis,  the  infundibnla, 

•  For  tbis  accoant  I  am  indebted  to  the  excellent  iMmer  of  Mr.  Bownm, 
??  ?»«  Structure  and  Use  of  the  Malpighian  Bodies  of  the  Kidnev,"  &c 
publiahed  m  the  PhihMqphieal  Transactions  for  1848. 


id  Ihe  calices  are  campoKd  of  tva  coats,  on  external  or  fibraiu  coat, 

Hnd  an  internal  mucoUB  coat,  which  is  contiDnoiia 

B  membiane  of  tkc  hladdei  inJenDrty,  and  with  the 


with  the  1 

VetfeU  and  Wemej.— The  renal  artery  ia  derived  from  the  aorta ;  it 
diiidea  into  several  large  braochea  before  entering  the  hllus,  and 
within  the  organ  ramiHes  in  an  arborescent  manner,  terminating  in 
DQtrtent  twigs,  and  in  the  aniEdl  infer- 

ent  reaaels  of  the  corpora  Malpighiana.  Fig.  I7s.* 

In  the  Malpighian  bodiea  the  inferent 
tcsscIb  divide  into  several  primary 
twigs,  which  aubdlvide  into  capillaries, 
and  the  capillaries,  after  forming  loops, 
converge  to  the  eSerent  vein,  which  is 
generally  smaller  than  tbe  corre«pand- 
lug  artery.  The  efferent  veins  pro- 
ceed to  and  form  a  capillary  venoui 
pleius,  which  SDrrounds  the  lortuoua 
tubuli  urinifcri,  and  from  this  venous 
pleins  the  blood  is  conveyed  by  con- 
Teiging  branches  into  the  renal  vein, 

"Thus,"  remarks  Mr.  Bowman, 
"  there  are  in  the  kidney  two  perfectly 
distinct  ayalema  of  capillary  vessels, 

.t. .  .1.  1  .1  .r  -^ieh  the  blood  passes  in  its  course  from  tie  arteriei 
e  first,  that  inserted  into  the  dilated  eitremiUea 
rona  tubes  and  in  immediate  connection  with  the  arte- 
ond,  that  enveloping  the  convolutions  of  the  tubes  and 
g  directly  with  the  veins.  The  efferent  vessels  of  the 
Malpighian  bcdies,  that  carry  the  blood  between  these  two  systems 
may  collectively  be  termed  the  portal  system  of  the  kidney."  The 
inferences  drawn  by  Mr.  Bowman  from  his  investigations  are  pecu- 
liarly interesting ;  they  are :  that  the  capillary  tnfts  ot  the  Malpi- 
ghian bodici  are  the  part  of  the  kidney  specially  acted  on  by  dinretica; 
that  they  are  the  medium  by  which  water,  certsia  salts,  and  other 

means  of  escape  of  certain  morbid  products,  snch  as  sugar,  albmnen, 
and  the  red  particles  of  the  blood.  Respecting  the  capillary  venom 
pleins,  we  have  proof  that  the  principal  proiimalo  constitnenM  rf 
uriDC,  such  as,  urea,  litliic  acid,  Slc.  are,  like  the  bile,  derived  from 
venous  (portal)  blood. 


through  both  of  which  the  1 
into  Sie  veins  :    the  fi 
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branch  of  th 


Ji  of  there 


I  from 


twiglol 


592  PELVIS. 

The  Vems  terminate  in  the  vena  cava  by  a  single  large  trunk  on 
each  tide  ;  the  left  renal  vein  receiving  the  left  spermatic  vein.  In- 
jectioiu  thrown  into  the  renal  artery  and  retoming  by  the  vein,  gene- 
laUy  make  their  way  into  those  vessels  by  rapture ;  and  when  the 
injection  retoms  by  the  tabuli  uriniferi,  it  results  from  the  borsting  of 
the  c^>i]]ary  tufts  of  the  Malpighian  bodies.  The  lymphaUc  vcueU 
terminate  in  the  lumbar  glands. 

The  Nerve*  are  derived  from  the  renal  plexus,  which  is  formed 
partly  by  the  solar  plexus,  and  partly  by  the  lesser  splanchnic  nerve. 
The  renal  plexus  gives  branches  to  the  spermatic  plexus,  and 
branches  which  accompany  the  ureters:  hence  the  morbid  sympa- 
thies which  exist  between  the  kidney,  the  ureter,  and  the  testide: 
and  by  the  communications  with  the  solar  plexus,  with  the  stomach 
and  diaphragm,  and  indeed  with  the  whole  system. 


PELVIS. 

The  cavity  of  the  pelvis  is  that  portion  of  the  great  abdominal  cavity 
which  is  included  within  the  bones  of  the  pelvis,  below  the  level  of  the 
linea-ilio-pectinea  and  the  promontory  of  the  sacrum.  It  is  bounded 
by  the  cavity  of  the  abdomen  above,  and  by  the  perineum  below ;  its 
internal  parietes  are  formed  in  front,  below,  and  at  the  sides,  hy 
the  peritoneum,  pelvic  fascia,  levatores  ani  muscles,  obturator  fasciae 
and  muscles ;  and  behind,  by  the  sacrum,  and  sacral  plexus  of  nerves. 

The  Viscera  (f  the  pdvis  in  the  male  are  the  urinary  bladder,  the 
prostate  gUmd,  vesiculae  seminales,  and  the  rectum. 


BLADDBRh 

The  Bladder  is  an  oblong  membranous  viscus  of  an  ovoid  shape, 
situated  behind  the  os  pubis  and  in  front  of  the  rectum.  It  is  larger 
in  its  vertical  diameter  than  from  side  to  side ;  and  its  long  axis  is 
directed  from  above,  obliquely  downwards  and  backwards.  It  is 
divided  into  body,  fundus,  baJse,  and  neck.  The  body  comprehends 
the  middle  zone  of  the  organ;  the  fundus^  its  upper  segment;  the 
base,  the  lower  broad  extremity,  which  rests  upon  the  rectum ;  and 
the  nede  the  narrow  constricted  portion  which  is  applied  against  the 
prostate  gland. 

This  organ  is  retained  in  its  place  by  ligaments  which  are  divided 
into  true  and  false ;  the  true  ligaments  are  seven  in  number,  two  an- 
terior, two  lateral,  two  umbilical,  and  the  urachus ;  the  &lse  ligaments 
are  folds  of  the  peritoneum,  and  are  four  in  number,  two  anterior  and 
two  posterior.  The  anterior  ligaments  are  formed  by  the  pelvic  &scia, 
which  passes  from  the  inner  surface  of  the  os  pubis,  on  each  side  of  the 
symphysis,  to  the  front  of  the  bladder.  The  lateral  laments  are 
formed  by  the  reflexion  of  the  pelvic  fieuscia  from  the  levatores  ani 


□miclH,  upon  the  lidei  of  the  base  of  the  bladder.  The  unAllicid 
liffaaeati  ore  the  fibmoB  cords  which  result  tram  the  obliteiHtbn  of  the 
iimbilicsd  arteries  of  the  fostus;  they  pass  forwards  on  each  side  of  the 
fuadna  of  the  bladder,  and  ascend  beneath  the  peritoneunitotheuinbi- 
licna.  The  Bmdru  is  a  small  fibmu*  cord  fanned  by  the  Dbtiteistion  of 
a  tabalar  canal  eiisUng  in  the  embryo :  it  is  attached  to  the  apei  of  tba 
•  A  liile  TOW  of  the  lisctn  of  the 

vided  sui&Moflhe  at  pabi«.    s.  Th(  diyidcd  tattSa  of  th 

urarfiiu,    s.  ThehsM  of  tht  blud'dtr.    6.  The  ur*t*t.    ; 
bladder,     B.  B.  Tht  pelvic  fucii ;  the  librei  iminrdiiUl)'  atiove  7 
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right  cms  p?nis.  LO.  The  upper  piul  oi  Ihs 
l^c  rccto-Tfirical  fold  of  peritODciun.  IB-  The 
ig.  Tbe  light  Tesioila  teminalii,  90.  The  i 
covered  hf  Ihe  dnmidinB  IsyeT  of  the  pelvie 
bend  backwards  to  constitute  the  third  pOTtion. 
muKle  inveuini  the  lower  put  of  tbe  rectum. 
34.  The  tntemu  between  the  deep  sad  superb 
to  be  continuov  beneath  the  figure. 


Ij  above  7  an  o^TCn  off 

3D  o1  Che  unlhra,  between  the 
deep  perinea]  Ai*cis  formed  of 
1  the  two  layen  of  deep  peri- 
I  of  the  urethra.  13,  The  bulb 
corpiusponiioiuni.     IB.  The 

ccoDd  portion  of  the  rectum! 
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bladder,  and  theDoe  ascends  to  the  umbilicns.  The/alse  ligaments  are 
felds  of  peritoneum ;  the  two  lateral  coirespond  with  the  passage  of  the 
TEsa  defefentJa  from  the  sides  of  the  bladder  to  the  internal  abdomi- 
nal rings,  and  the  two  posterior  with  the  course  of  the  umbilical  arte- 
ries, to  the  fundus  of  the  oigan. 

The  bladder  is  composed  of  three  coats,  an  external  or  serous  coat,  a 
muscular,  and  a  mucous  coat.    The  serous  coat  is  partial,  and  derired 
from  the  peritoneum,  which  invests  the  posterior  surface  and  sides  of 
the  Uadder,  from  about  opposite  the  point  of  termination  of  the  two 
ureters  to  its  summit,  whence  it  is  guided  to  the  anterior  wall  of  the 
abdomen  by  the  umbilical  ligaments  and  urachus.     The  muscular  eoat 
consists  of  two  layers,  an  external  layer  composed  of  longitudinal 
fibres,  the  detrusor  urinae;  and  an  internal  layer  of  oblique  and 
transTerse  fibres  irr^;ularly  distributed.      The  anterior  longitudinal 
fibres  commence  by  four  tendons  (the  tendons  of  the  bladder,  or  of  the 
detrusor  urinse),  two  superior  from  the  ossa  pubis,  and  two  inferior  from 
the  rami  of  the  ischia  on  each  side,  and  spread  out  as  they  ascend 
upon  the  anterior  surface  of  the  bladder  to  its  fundus ;  they  then  con- 
verge upon  the  posterior  surface  of  the  organ,  and  descend  to  its  neck, 
where  diey  are  inserted  into  the  isthmus  of  the  prostate  gland,  and  into 
a  ring  of  muscular  tissue,  which  surrounds  the  commencement  of  tlie 
prostatic  portion  of  the  urethra.     Some  of  the  anterior  fibres  are  also 
attached  to  this  ring.     The  lateral  fibres  commence  at  the  prostate 
gland  and  the  muscular  ring  of  the  urethra  on  one  side,  and  spread  out 
as  they  ascend  upon  the  side  of  the  bladder  to  descend  upon  the 
opposite  side,  and  be  inserted  into  the  prostate  and  opposite  s^ment 
of  the  same  ring.     Two  bands  of  oblique  fibres  are  described  by  Sir 
Charles  Bell,  as  originatmg  at  the  terminations  of  the  ureters,  and 
converging  to  the  neck  of  the  bladder;  the  existence  of  these  muscles 
is  not  weU  established.     The  fibres  corresponding  with  the  trigonum 
vesicae  are  transverse. 

It  has  been  shown  by  Mr.  Guthrie,*  that  there  are  no  fibres  at  the 
neck  of  the  bladder  capable  of  fi)rming  a  sphincter  vesicae;  but  Mr. 
Lanef  has  described  a  fesciculus  of  muscular  fibres  which  surround 
the  commencement  of  the  urethra,  and  perform  such  an  office.  These 
fibres  form  a  narrow  bundle  above  the  urethra,  but  spread  out  below 
behind  the  prostate  gland:  they  are  brought  into  view  by  dissecting 
off  the  mucous  membrane  firom  around  the  orifice  of  the  urethra. 

Sir  Astley  Cooper  has  described  around  the  urethra  within  the 
prostate  gland,  a  ring  of  elastic  tissue,  or  rather,  according  to 
Mr.  Lane,  of  muscular  fibres,  which  has  for  its  object  the  closure  of  the 
urethra  agamst  the  involuntary  passage  of  the  urine.  It  is  into  this 
ring  that  the  longitudinal  fibres  of  the  detrusor  urinse  are  inserted,  so 
that  this  muscle  taking  a  fixed  point  at  the  os  pubis  will  not  only  com- 
press the  bladder,  and  thereby  tend  to  force  its  contents  along  the 

•  "  On  the  Anatomy  and  Diseases  of  the  Neck  of  the  Bladder  and  of  the 
Urethra »» 

t  Lancet,  vol.  i.  1848-43,  p.  670. 
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utethra ;  but  will  at  the  same  time,  by  means  of  its  attachment  to  the 
ring  dilate  the  entrance  of  the  urethra,  and  afford  a  free  egress  to  the 
contents  of  the  bladder. 

The  Mucous  coat  is  thin  and  smooth,  and  exactly  moulded  upon  the 
muscular  coat,  to  which  it  is  connected  by  a  somewhat  thick  layer  of 
submucous  tissue,  called  by  some  anatomists  the  nervous  coat;  its 
papillae  are  very  minute,  and  there  is  scarcely  a  trace  of  mucous 
follicles.  This  mucous  membrane  is  continuous  through  the  ureters 
with  the  lining  membrane  of  the  uriniferous  ducts  and  through  the 
urethra,  with  that  of  the  prostatic  ducts,  tubuli  seminiferi,  and  Cow- 
per^s  glands. 

Upon  the  internal  surface  of  the  base  of  the  bladder  is  a  triangular 
smooth  plane  of  a  paler  colour  than  the  rest  of  the  mucous  membrane ; 
the  trigonum  yesicse,  or  trigone  vesiccUe,  This  is  the  most  sensitive 
part  of  the  bladder,  and  the  pressure  of  calculi  upon  it  gives  rise  to 
great  suiFering.  It  is  bounded  on  each  side  by  the  raised  ridge, 
corresponding  with  the  muscles  of  the  ureters,  at  each  posterior  angle 
by  the  openings  of  the  ureters,  aira  in  front  by  a  slight  elevation  of 
the  mucous  membrane  at  the  entrance  of  the  urethra,  called  uvttla 
vesica. 

The  external  sur&ce  of  the  base  of  the  bladder  corresponding  with 
the  trigonum,  is  also  triangular,  and  is  separated  from  the  rectum 
merely  by  a  thin  layer  of  fibrous  membrane,  the  recto- vesical  &scia. 
It  is  bounded  behind  by  the  recto- vesical  fold  of  peritoneum ;  and  on 
each  side  by  the  vas  deferens  and  vesicula  seminalis,  which  converge 
almost  to  a  point  at  the  base  of  the  prostate  gland.  It  is  through 
this  space  that  the  opening  is  made  in  the  recto-vesical  operation  for 
puncture  of  the  bladder. 


PROSTATB  GLAND» 

The  prostate  gland  {ir^oUmfu  praeponere)  is  situated  in  front  of  the 
neck  of  the  bladder  behind  the  deep  perineal  fascia  and  upon  the 
rectum,  through  which  it  may  be  felt  with  the  finger.  It  surrounds 
the  commencement  of  the,  urethra  for  a  little  more  than  an  inch  of  its 
extent,  and  resembles  a  Spanish  chesnut  both  in  size  and  form ;  the 
base  being  directed  backwards  towards  the  neck  of  the  bladder,  the 
apex  forwards,  and  the  convex  side  towards  the  rectum.  It  is  re- 
tained firmly  in  its  position  by  the  two  superior,  and  two  inferior 
tendons  of  the  bladder,  by  the  attachments  of  the  pelvic  fascia,  and  by 
a  process  of  the  internal  layer  of  the  deep  perineal  fiascia,  which  forms 
a  sheath  around  the  membranous  urethra,  and  is  inserted  into  the 
apex  of  the  gland.  It  consists  of  three  lobes,  two  lateral  and  a  middle 
lobe  or  isthmus ;  the  lateral  lobes  are  distinguished  by  an  indentation 
upon  the  base  of  the  gland,  and  by  a  slight  furrow  upon  its  upper  and 
lower  surface.  The  third  lobe  or  isthmus  is  a  smaU  transverse  band 
which  passes  between  the  two  lateral  lobes  at  the  base  of  the  organ. 


In  MnictnTB  tha  proMata  gland  it  Bm^med  of  nunified  dncU,  tcnni- 
nUing  in  lobulst  of  foUiailaT  ponclm,  whieh  ue  w  doaely  compnned 
M  to  pn  to  a,  Ihin  Kctian  of  the  gUmd  a  cellukc  appeaisnce  bCDOth 
llie  nuoMCOpe.  It  u  pole  in  coloni  and  hard  in  texture,  split*  eaulj  in 
Iba  taunt  at  iti  dncti,  and  i*  nuTOimded  by  a  plenu  of  Teina  whidi 
•le  cacbwd  by  the  Mcong  Gbrou  membisDe  with  which  it  ii  invested. 
lu  wcrelian  u  pound  into  the  pnalBtic  partion  of  the  ntethra  bf 
fifteen  a  twenty  eicretory  dncts.  The  niethn  in  pasnng  throngh 
the  pnctBte  lie*  c«w-third  nearer  to  ita  npper  than  it*  lower  mi&cB. 


Upon  the  nnder  mifiKe 
of  the  base  of  the  bladder, 

and  cODVerging  toward!  the 
baae  of  the  piostntfi  gland, 
are  two  hibnUted  and  wnie- 
vbat  pyrifonn  bodies,  about 
two  inchea  in  leogtb,  the 
Tencnhe  Beminalea.  Thdr 
Dpper  mF&ce  ia  in  contact 
with  the  Ibk  of  the  Uad- 
der;  the  nnder  Mde  mla 
upon  the  leetiun,  separated 
only  hy  the  rectti-Tescal 
&sciai  the  laiger  eilnmi- 
ties  an  dincled  backwaidl 
and     ontwudi,     and    the 

at  the  base  of  the  pnetate. 
They  enclose  between  them 
a  tiiangular  ^lace,  which  ii 
bounded  pnteiiorij  by  the 
>  lecto-ieaical  fold  of  perito- 

neum, and  which  com- 
ipondt  with  the  trigonum  Teaicie  on  the  interior  of  the  bhuldei.  Each 
Teaicula  it  formed  by  the  conToluliona  of  a  uigle  tube,  which  giies  off 
mtctI  inegnlar  oecal  bianchea.  It  ia  encloied  in  a  dense  fibnai 
membmne,  derived  &om  the  pelvic  bacia,  and  ia  constricted  beneath 
the  iithmnt  of  the  proMate  gbod  into  a  unall  ercretoTj  duet.    The 
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ras  deferens,  somewhat  enlarged  and  convoluted,  lies  along  the  inner 
border  of  each  vesicula,  and  is  included  in  its  fibrous  investment.  It 
communicates  with  the  duct  of  the  vesicula,  beneath  the  isthmus  of 
the  prostate,  and  forms*  the  ejaculatory  duct.  The  ejaculatory  duct 
is  about  three  quarters  of  an  inch  in  length,  and  running  forwards, 
first  between  the  base  of  the  prostate  and  the  istnmus,  and  then 
through  the  tissue  of  the  veru  montanum,  opens  upon  the  mucous 
membrane  of  the  urethra,  near  its  fellow  of  die  opposite  side,  at  the 
anterior  extremity  of  that  process. 


MALB  ORGANS  OF  GBNBRATION. 

The  organs  of  generation  in  the  male  are,  the  penis  and  the  testes, 
vdth  their  appendages. 

The  Penis  is  divided  into  a  body,  root,  and  extremity.  The  body 
is  surrounded  by  a  thin  integument,  which  is  remarkable  for  the 
looseness  of  its  areolar  connexion  with  the  deeper  parts  of  the  organ, 
and  for  containing  no  adipose  tissue.  The  root  is  broad,  and  fimly 
adherent  to  the  rami  of  the  os  pubis  and  ischium  by  means  of  two 
strong  processes,  the  crura,  and  is  connected  to  the  symphysis  pubis 
by  a  fibrous  membrane,  the  ligamentum  suspensorium.  The  extremity^ 
or  glana  perm  resembles  an  obtuse  cone,  somewhat  compressed  from 
above  downwards,  and  of  a  deeper  red  colour  than  the  surrounding 
skin.  At  its  apex  is  a  small  vertical  slit,  the  meatus  urinarius,  which 
is  bounded  by  two  more  or  less  protuberant  labia;  and,  extending 
backwards  from  the  meatus,  is  a  depressed  raphe,  to  which  is  at- 
tached a  loose  fold  of  mucous  membrane,  the  fraenum  praeputii.  The 
base  of  the  glans  is  marked  by  a  projecting  collar,  the  corona  glandis, 
upon  which  are  seen  a  number  of  small  papillary  elevations,  formed  by 
the  aggregation  of  minute  sebaceous  glands,  the  glandulse  Tysoni 
(odoriferae).  Behind  the  corona  is  a  deep  fossa,  bounded  by  a  circular 
fold  of  integument,  the  praynUium^  which,  in  the  quiescent  state  of 
the  organ,  may  be  drawn  over  the  glans,  but,  in  its  distended  state,  is 
obliterated,  and  serves  to  facilitate  its  enlargement  The  internal 
surface  of  the  prepuce  is  lined  by  mucous  membrane,  covered  by  a 
thin  cuticle  ;  this  membrane,  upon  reaching  the  base  of  the  glans,  is 
reflected  over  the  glans  penis,  and,  at  the  meatus  urinarius,  becomes 
continuous  with  the  mucous  lining  of  the  urethra. 

The  penis  is  composed  of  the  corpus  cavemosum  and  corpus  spon- 
giosum, and  contains  in  its  interior  the  longest  portion  of  the  urethra. 

*  It  has  been  customary  hitherto,  in  works  on  anatomv,  to  describe  the 
course  of  excretory  ducts  as  proceeding  from  the  gland,  and  passing  thence  to 
the  point  at  which  the  secretion  is  poiured  out.  In  the  description  of  the  vas 
deferens,  with  its  connexion  with  the  duct  of  the  vesicula  seminalis,  I  have 
adopted  this  plan,  that  I  might  not  too  far  depart  firom  established  habit.  But 
as  it  is  more  correct  and  consistent  with  the  present  state  of  science  to  consider 
the  gland  as  a  development  of  the  duct,  I  have  pursued  the  latter  principle  in 
the  description  of  most  of  the  other  glandular  organs  of  the  body. 


5d8  COtLTVS  BPONOIOSUM^— ERBCTILS  TISSUB. 

The  Oorpmi  eaeemomtm  is  distmgmBhed  into  two  lateral  portions 
(ewponi  CETerooaa),  by  an  imperfect  septom  and  by  a  superior  and 
inferior  groove,  and  is  divided  posteriorly  into  two  cmia.  It  is  firmly 
adherent,  by  means  of  its  cruia,  to  the  rami  of  the  ossa  pubis  and 
isdiia.  It  forms,  anteriorly,  a  single  rounded  eztremi^,  which  is 
leodved  into  a  fossa  in  the  base  <^  the  glans  penis;  the  superior 
groove  lodges  the  dorsal  vessels  of  the  organ,  and  the  inferior  receives 
the  ooipos  spongiosum.  Its  fibrous  tunic  is  thick,  elastic,  and  ex- 
tiemdy  firm,  and  sends  a  number  of  fibrous  bands  and  cords  (tia- 
beculse)  inwards  firom  its  inferior  groove,  which  cross  its  interior  in  a 
radiating  direction,  and  are  inserted  into  the  inner  walls  of  the  tonic 
These  trabeculsB  are  most  abundant  on  the  middle  line,  where  they 
are  ranged  vertically,  side  by  side,  somewhat  like  the  teetii  of  a  comb, 
and  constitute  the  imperfect  partition  of  the  corpus  ca^mosum,  called 
a^ftmm  peetmforme.  This  septum  is  more  complete  at  its  posterior 
than  towards  its  anterior  part. 

The  tunic  of  the  corpus  cavemosom  consists  of  strong  longitudinal 
fibrous  fissdculi,  closely  interwoven  with  each  other.  Its  internal 
structure  is  composed  of  erectile  tissue. 

The  Corpua  qxmgiosmn  is  situated  along  the  under  sm&oe  of  the 
corpus  cavemosum,  in  its  inferior  groove.  It  commences  by  its  pos- 
terior extremity  between  and  beneath  the  crura  penis,  where  it  forms 
a  considerable  enlargement,  the  bulb,  and  terminates  anteriorly  by 
another  expansion,  tiie  fflans  penis.  Its  middle  portion,  or  body,  is 
neariy  ^lindrical,  and  tapers  graduaUy  firom  its  posterior  towards  ite 
anterior  extremity.  The  bulb  is  adherent  to  the  deep  perineal  fiuda 
by  means  of  the  tubular  prolongation  of  the  anterior  laya,  which  sor- 
rounds  the  membranous  portion  of  the  urethra;  in  the  rest  of  its 
extent  the  corpus  i^ngiosum  is  attached  to  the  corpus  cavemosum  by 
areolar  tissue,  and  by  veins  which  wind  around  that  body  to  reach 
the  dorsal  vein.  It  is  composed  of  erectile  tissue,  enclosed  by  a 
dense  fibrous  layer,  much  thinner  than  that  of  the  corpus  cavemosum, 
and  contains  in  its  interior  the  spongy  portion  of  the  urethFa,  which 
lies  nearer  its  upper  than  its  lower  wall. 

Erectile  tissue  is  a  peculiar  cellulo-vascular  stracture,  entering  in 
considerable  proportion  into  the  composition  of  the  oigans  of  genera- 
tion. It  consists  essentially  of  a  plexus  of  veins  so  closely  convoluted 
and  interwoven  with  each  other,  as  to  give  rise  to  a  cellular  appear- 
ance when  examined  upon  the  surface  of  a  section.  The  veins  foim> 
ing  this  plexus  are  snudler  in  the  glans  penis,  corpus  spongiosum,  and 
circumference  of  the  corpus  cavemosum,  than  in  the  central  part  of 
the  latter,  where  they  are  large  and  dilated.  They  have  no  other 
coat  than  the  internal  lining  prolonged  from  the  neighbouring  veins ; 
and  the  interstices  of  the  plexus  are  occupied  by  a  peculiar  reddish 
fibrous  tissue.  They  receive  their  blood  from  the  capillaries  of  the 
arteries  in  the  same  manner  with  veins  generally,  and  not  by  means 
of  vessels  having  a  peculiar  form  and  distribution,  as  described  by 
Miiller.     The  helicine  arteries  of  that  physiologist  have  no  existence. 
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Vesads  and  Nerves. — ^The  arteries  of  the  penis  are  derived  from 
the  internal  padic ;  they  are,  the  arteries  of  the  bulb,  arteries  of  the 
corpus  cayemoBum,  and  dorsales  penis.  Its  veins  are  superficial  and 
deep.  The  deep  veins  run  by  the  side  of  the  deep  arteries,  and  ter- 
minate in  the  internal  pudic  veins.  The  superficial  veins  escape  in 
considerable  number  firom  the  base  of  the  glans,  and  converge  on  the 
dorsum  penis,  to  form  a  large  dorsal  vein,  which  receives  other  veins 
£rom  the  corpus  cavemosum  and  spongiosum  in  its  course,  and  passes 
backwards  between  two  layers  of  the  ligamentum  suspensorium,  and 
through  the  deep  fascia  beneath  the  arch  of  the  os  pubis,  to  terminate 
in  the  prostatic  and  vesical  plexuses. 

The  Lymphatics  terminate  in  the  inguinal  glands.  The  nerves  are 
derived  firom  the  internal  pudic  nerve,  from  the  sacral  plexus,  and,  as 
shewn  by  Professor  Muller  in  his  beautiful  monograph,  from  the 
hypogastric  plexus. 

URBTHRA. 

The  urethra  is  the  membranous  canal  extending  from  the  neck  of 
the  bladder  to  the  meatus  urinarius.  It  is  curved  in  its  course,  and  is 
composed  of  two  layers,  a  mucous  coat  and  an  elastic  fibrous  coat. 
The  mucous  coat  is  thin  and  smooth;  it  is  continuous,  internally, 
with  the  mucous  membrane  of  the  bladder ;  externally,  with  the  in- 
vesting membrane  of  the  glans ;  and  at  certain  points  of  its  extent, 
with  the  lining  membrane  of  the  numerous  ducts  which  open  into  the. 
urethra,  namely,  those  of  Cowper^s  glands,  the  prostate  gland,  vasa  de- 
ferentia,  and  vesiculae  seminales.  The  elastic  fibrous  coat  varies  in 
thickness  in  the  different  parts  of  the  course  of  the  urethra :  it  is  thick 
in  the  prostate  gl^id,  forms  a  firm  investment  for  the  membranous 
portion  of  the  canal,  and  is  thin  in  the  spongy  portion,  where  it  serves 
as  a  bond  of  connexion  between  the  mucous  membrane  and  the  corpus 
spongiosum.  The  urethra  is  about  nine  inches  in  length,  and  is 
divided  into  a  prostatic,  membranous,  and  spongy  portion. 

The  Prostatic  portion,  a  little  more  than  an  inch  in  length,  is 
situated  in  the  prostate  gland,  about  one-third  nearer  its  upper  than 
its  lower  surface,  and  extending  fix)m  its  base  to  its  apex.  Upon  its 
lower  circumference  or  floor  is  a  longitudinal  fold  of  mucous  membrane, 
the  veru  montanum,  or  caput  gallinaginis,  and  on  each  side  of  the  veru, 
a  depressed  fossa,  the  prostatic  sinus,  in  which  are  seen  the  numerous 
openings  of  the  prostatic  ducts.  At  the  anterior  extremity  of  the  veru 
montanum  are  the  openings  of  the  two  ^aculatory  ducts,  and  between 
them  a  third  opening,  which  leads  backwards  into  a  small  caecal  sac, 
the  sinus  pocularis.  The  prostatic  portion  of  the  urethra,  when  dis* 
tended,  is  the  most  dilated  part  of  the  canal ;  but,  excepting  during  the 
passage  of  urine,  is  completely  closed  by  means  of  a  ring  of  muscular 
tissue  which  encircles  the  urethra  as  ffur  as  the  anterior  extremity  of 
the  veru  montanum.  In  the  contracted  state  of  the  urethra,  the  veru 
montanum  acts  as  a  valve,  being  pressed  upwards  against  the  upper 


nil  of  the  csnal ;  bat,  during  the  RCtion  of  de  detnuor  nnucle  of 
the  bladder,  the  whole  ring  ii  expanded  b;  the  longiludioal  mnacnlir 
fibre!  which  are  iDserted  into  it ;  and  th«  leru  ii  eapeciallj  drmws 
downwards  by    two  delitale   tendom,   which  have  been  tncai  bj 


TO  of  the  bhddcr. 


of  IIh:  fiuxtiu  of  tk 


the  bue  of  the  bliddA,  upon  the  aatojor  aurf 

ioa  of  the  right  nnter.    4.  A  tl^it  ridn,  fof 

ud  eatcndbip  fnm  the  tenniiutioii  of  ue  or         .... 

uRlhim.    Thn  ridge  fonu  tine  latenl  boandnj  erf  the  trigonum  veaieK-    J^ 

diatdj  behind  the  flfure  a  the  uvula  veuae.  1^  eomtrictkia  of  the  bladder 
at  thit  piHnt  u  the  neck  of  the  blmlda.  S.  The  proitMic  potiaD  if  Uk  we- 
thra.    7.  llie  ptOBtate  ^luid  ;  the  diflcTence  of  thirhof  of  the  B^ajui,  ibme 


ainalb  i  the  viu  defenn*  it  kcu  to  be  cut  nhivt  off,  doae  to  it« 
DCt»D  wlUk  cue  fg^idatory  duct.  ID.  The  memhimiwni  pertiiK  of  the  VB- 
fa  II.  Cowper'i  ghmd  of  IhF  riehl  lide,  with  ila  duct.  11.  ThebnlhoiB 
irtian  of  the  urethra  l  throughout  the  whole  length  ot  the  urethra  of  the  ear- 
u  ■poDginum,  oumcrouB  lacunfe  an  aeen.  1.^.  Tlif  fnaa  navieularil.  It- 
be  coipua  caveniaaura.  eut  Kmewhat  ohUqudy  to  (he  right  ode,  near  ila 

be  right  crui  penia.  1 0.  Nor  (he  upper  part  of  the  coipua  caTcnnauin,  the 
etioD  haa  lalleu  a  UttJe  to  the  Ictl  of  the  nuddle  tine  ;  a  pDctiaa  of  the  tepCaiB 
ctinifonne  ia  conaequently  aeen.    HiLa  figure  alao  indicate*  the  thtcJuKaa  erf 

s  baie  of  (ij)  (he  glani  penia.     19.  The  ]owti  Kgioeiit  cer  the  ^ua.     Ilk 
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Mr.  Tyrrell,  from  the  posterior  fibres  of  the  detrusor  into  the  tissue  of 
this  process. 

The  Membranous  portion^  the  narrowest  part  of  the  canal,  is  some- 
what less  than  an  inch  in  length.  It  is  situated  between  the  two  layers 
of  the  deep  perineal  fEiscia,  and  is  surrounded  by  the  £EUi-like  expansions 
of  the  upper  and  lower  segments  of  the  compressor  urethrae  muscle 
which  meet  at  the  raj)hi  along  its  upper  and  lower  surface.  It  is 
continuous  posteriorly  with  the  prostatic  urethra,  and  anteriorly  with  the 
spongy  portion  of  the  canal.  Its  coverings  are  the  mucous  membrane, 
elastic  fibrous  layer,  compressor  urethrae  muscle,  and  a  partial  sheath 
from  the  deep  perineal  fascia. 

The  SpoTtffif  poriion  forms  the  rest  of  the  extent  of  the  canal,  and  is 
lodged  in  the  corpus  spongiosum  from  its  commencement  at  the  deep 
perineal  fascia  to  the  meatus  urinarius.  It  is  narrowest  in  the  body, 
and  becomes  dilated  at  either  extremity,  posteriorly  in  the  bulb,  where 
it  is  named  the  bulbous  portion,  and  anteriorly  in  the  glans  penis, 
where  it  forms  the  fossa  naTicularis.  The  meatus  urinarius  is  the 
most  constricted  part  of  the  canal ;  so  that  a  catheter,  which  will  enter 
that  opening,  may  be  passed  fireely  through  the  whole  extent  of  a 
normal  urethra.  Opening  into  the  bulbous  portion  are  two  small  ex- 
cretory ducts  about  three-quarters  of  an  inch  in  length,  which  may  be 
traced  backwards,  between  the  coats  of  the  urethra  and  the  bulb,  to  the 
interval  between  the  two  layers  of  the  deep  perineal  fescia,  where 
they  ramify  in  two  small  lobulated  and  somewhat  compressed  glands 
of  about  the  size  of  peas.  These  are  Cowper's  glands ;  they  are 
situated  immediately  beneath  the  membranous  portion  of  the  urethra, 
and  are  enclosed  by  the  lower  segment  of  the  compressor  urethrse 
muscle  so  as  to  be  subject  to  muscular  compression.  Upon  the  whole 
of  the  internal  surface  of  the  spongy  portion  of  the  urethra,  particularly 
along  its  upper  wall,  are  numerous  small  openings  or  lacunae,  which  are 
the  apertures  of  mucous  glands  situated  in  the  submucous  areolar 
tissue.  The  openings  of  these  lacunae  are  directed  forwards,  and  are 
liable  occasionally  to  intercept  the  point  of  a  small  catheter  in  its 
passage  into  the  bladder.  At  about  an  inch  and  a  half  from  the  open- 
ing of  the  meatus  one  of  these  lacunae  is  generally  found  much  hurger 
than  the  rest,  and  is  named  the  lacuna  tnagna.  In  a  preparation  of 
this  lacuna,  made  by  Sir  Astley  Cooper,  tiie  extremity  of  the  canal 
presents  several  large  primary  ramifications. 


TESTES. 

The  testes  are  two  small  glandular  organs  suspended  from  the  abdo- 
men by  the  spermatic  cords,  and  enclosed  in  an  external  tegumentary 
covering,  the  scrotum. 

The  Scrotum  is  distinguished  into  two  lateral  halves' or  hemispheres 
by  a  rapki^  which  is  continued  anteriorly  along  the  under  surface  of 
the  penis,  and  posteriorly  along  the  middle  line  of  the  perineum  to 
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the  anus.  Of  these  two  lateral  portions  the  left  is  somewhat  longed 
than  the  right,  and  corresponds  with  the  greater  lengdi  of  the  spo- 
matic  cord  on  the  left  side. 

The  scrotum  is  composed  of  two  layers,  the  int^ament,  and  a  proper 
covering,  the  dartos ;  the  integument  is  extremely  thin,  transparent, 
and  abundant,  and  beset  by  a  number  of  hairs  which  issue  obHquely 
from  the  skin,  and  have  prominent  roots.  The  dartos  is  a  thin  layer 
of  contractile  fibrous  tissue,  intermediate  in  properties  between  mnscu* 
lar  fibre  and  elastic  tissue ;  it  (anna  the  proper  tunic  of  the  scrotum, 
and  sends  inwards  a  distinct  septum  (septum  scroti),  which  divides  it 
into  two  cavities  for  the  two  testes.  The  dartos  is  continuous  around 
the  base  of  the  scrotum  vrith  the  common  superficial  fiusda  of  the  ab- 
domen and  perineum. 

The  Spkrmatic  cx)rd  is  the  medium  of  communication  between  the 
testes  and  the  interior  of  the  abdomen ;  it  is  composed  of  arteries, 
veins,  lymphatics,  nerves,  the  excretory  duct  of  the  testicle  and  invest- 
ing tunics.  It  commences  at  the  internal  abdominal  ring,  where  the 
vessels  of  which  it  is  composed  converge,  and  passes  obliquely  along 
the  spermatic  canal ;  the  cord  then  escapes  at  the  external  abdominal 
ring  and  descends  through  the  scrotum  to  the  posterior  border  of  the 
testicle.  The  left  cord  is  somewhat  longer  than  the  right,  and  per- 
mits the  left  testicle  to  reach  a  lower  level  than  its  fellow. 

The  Arteries  of  the  spermatic  cord  are  the  spennatic  artery  from  the 
aorta ;  the  deferential  artery,  accompanying  the  vas  deferens,  from  the 
superior  vesical ;  and  the  cremasteric  branch  from  the  epigastric  arteiy. 
The  gpermatic  veins  form  a  plexus,  which  constitutes  the  chief  bulk  of 
the  cord ;  ^ey  are  provided  with  valves  at  short  intervals,  and  the 
smaller  veins  have  a  peculiar  tendril-like  arrangement  which  has  ob- 
tained for  them. the  name  of  vasa  pampiniformia.  The  lymphatics  aie 
of  laige  size,  and  terminate  in  the  lumbar  glands.  The  nerves  are  the 
spennatic  plexus^  which  is  derived  from  the  aortic  and  renal  plexus, 
the  genital  branch  of  the  genito-crural  nerve,  and  the  scrotal  branch  of 
the  ilio-scrotaL 

The  Vas  deferens^  the  excretory  duct  of  the  testicle,  is  situated  along 
the  posterior  border  of  the  cord,  where  it  may  easily  be  distinguished 
by  the  hard  and  cordy  sensation  which  it  communicates  to  the  fingers. 
Its  parietes  are  very  thick  and  tough,  and  its  canal  extremely  small 
and  lined  by  the  mucous  membrane  continued  from  the  urethra. 

The  Coverings  %f  the  spermatic  cord  are  the  spermatic  fiiscia,  cre- 
master  muscle,  and  fascia  propria.  The  spennatic  fiiscia  is  a  prolonga- 
tion of  the  intercolumnar  fascia.,  derived  from  the  borders  of  the  exter- 
nal abdominal  ring  during  the  descent  of  the  testicle  in  the  foetus. 
The  cremasteric  covering  (erythroid)  is  the  thin  muscular  exponsioii 
formed  by  the  spreading  out  of  the  fibres  of  the  cremaster,  which  is 
likewise  carried  down  by  the  testis  during  its  descent..  The  fascia 
propria  is  a  continuation  of  the  infundibiliform  process  firom  the  traas- 
yersalis  fiiscia  which  immediately  invests  the  vessels  of  the  cord,  and 
is  also  obtained  during  the  descent  of  the  testis. 
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The  Tbbtib  (tuticle)  ia  B  amaJl  oUong  and  roimded  gland,  Himewliat 
cnnpreBaed  npan  the  sides  and  behind,  and  suspended  in  the  canty  of 
th«  Krotnm  by  the  spermatic  cord. 

Its  potitioQ  in  the  Krotnm  is  oblique ;  ao  that  the  uppei  extremit; 
ia  directed  upwards  and  fbrvardi,  and  a  little  outwards ;  the  lower, 
downwards  and  backwurds,  and  a  little  inwards  ;  the  cDnvcx  surlaca 
looks  forwards  and  downworda,  and  the  flattened  aur&ce  to  which  the 
cord  is  attached,  bsckwards  and  upwards.  Lying  against  its  outer  and 
poBlerior  bolder  is  a  flattened  body  which  follows  the  course  of  the 
testicle,  and  eilends  from  its  opper  to  its  lower  eitremitj;  this  body 
is  named,  from  its  relation  to  die  testis,  epididymii  (iiri  upon,  !''3i'/u< 
the  testide) ;  it  is  divided  into  a  central  port  or  bod;,  an  apper  eitre- 
mitj or  ^obufi  major,  and  a  lower  eitremitj,  globus  minor  (cauda) 
epididymis.  The  globus  major  ia  situated  upon  the  upper  end  of  the 
teaticle,  to  which  it  is  closely  adherent ;  the  globus  minor  ia  placed  at 
its  lower  end,  is  attached  to  the 
testis  by  areolar  tissue,  and  currea 
upwards,  to  become  continuous  with 
the  Tas  deferens.  The  test  i  is  m 
vested  by  three  tunica,  tunioi  Tagi 
nalis,  tunica  albugineo,  and  tunica 
Tascolosa ;  and  is  connected  to  the 
inner  soifece  of  the  dartos  by  a 
large  quantity  of  extremely  looee 
areolar  tissue,  in  which  fit  is  never 
deposited,  but  which  is  very  sua 
ceplihie  of  serous  inSltiBtion 

The  TVnica  vatjinaUs  IS  a  pouch 
nl  serous  membrane  derived  from 
the  peritoneum  in  Che  descent  of  the 
tesds,  and  afterwords  obhierated 
from  the  abdomen  to  wilbia  a  short 
distance  of  the  gland.  Like  other 
serous  coverings,  it  is  a  shut  sac, 
investing  the  organ,  and  thence 
reflected  so  as  to  form  a  bag  anHin< 
divided  into  the  ttmiea  voffmalu  pro. 
The  tunica  vaginalis  propria  covers  the  sujbce  of 


ne  stcCion  of  the  tetdcle, 
le  tunica  vatpo^is  pnpr 

at  albugioH.    The 
cavBBciilou,  or  pie 


cords  in  a  radisud  direction  to 


ig  of  the  CO 

~  let — the  rai  rectum.    <;oiTeipondmg 
lu  cords  of  the  medisstiniun.    5.  & 
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and  tnrroimdB  the  epididymis,  connecting  it  to  the  testis  by  means  of 
a  distinct  duplicature.  The  tunica  TBginalis  reflexa  is  attached  by  its 
external  sur&ce,  through  the  medium  of  a  quantity  of  loose  areolar  tis- 
sue, to  the  inner  surfiue  of  the  dartos.  Between  the  two  layers  is  the 
smooth  Bur&ce  of  the  shut  sac,  moistened  by  its  proper  secretion. 

The  T\tmoa  aUntffinea  (dura  mater  testis)  is  a  thick  fibrous  mem- 
brane of  a  bluish  white  colour,  and  the  proper  tunic  of  the  testicle. 
It  is  adherent  externally  to  the  tunica  TBginalis  propria,  and  from  the 
imion  of  a  serous  with  a  fibrous  membrane  is  considered  a  fibro-serous 
membrane,  like  the  dura  mater  and  pericardium.  After  surrounding 
the  testicle,  the  tunica  albnginea  is  leflected  from  its  posterior  border 
into  the  interior  of  the  gland,  and  forms  a  projecting  longitudinal 
ridge,  which  is  called  the  mediadmum  testis  (corpus  Highmorianum*), 
from  which  numerous  fibrous  cords  (trabeculae,  septula)  are  giren  ofi^ 
to  be  inserted  into  the  inner  surface  of  the  tunic  The  mediastinum 
serves  to  contain  the  vessels  and  ducts  of  the  testicle  in  their  passage 
into  the  substance  of  the  organ,  and  the  fibrous  cords  are  adminUy 
fitted,  as  has  been  shewn  by  Sir  Astley  Cooper,  to  prevent  com- 
pression of  the  gland.  If  a  transverse  section  be  made  of  the  testis, 
and  the  surface  of  the  mediastinum  examined,  it  will  be  observed 
that  the  blood-vessels  of  the  substance  of  the  organ  are  situated  near 
the  posterior  border  of  the  mediastinum,  while  the  divided  ducts  <rfthe 
rete  testis  occupy  a  place  nearer  the  free  margin. 

The  Tunica  vasetdosa  (pia  mater  testis)  is  the  nutrient  membrane  of 
the  testis ;  it  is  situated  immediately  within  the  tunica  albnginea,  and 
encloses  the  substance  of  the  gland,  sending  processes  inwards  between 
the  lobules,  in  the  same  manner  that  the  pia  mater  is  reflected  between 
the  convolutions  of  the  brain. 

The  substance  of  the  testis  consists  of  numerous  conical  flattened 
lobules  (lobuli  testis),  the  bases  being  directed  towards  the  surfiice  of 
the  organ,  and  the  apices  towards  the  mediastinum.  Kranse  found 
between  four  and  five  hundred  of  these  lobules  in  a  single  testis. 
Each  lobule  is  invested  by  a  distinct  sheath  formed  of  two  layers,  one 
being  derived  from  the  tunica  vasculosa,  the  other  from  the  tunica 
albnginea.  The  lobule  is  composed  of  one  or  several  minute  tubnli, 
tubuU  semini/eritf  exceedingly  convoluted,  anastomosing  finequently 
with  each  other  near  their  extremities,  terminating  in  loops  or  in  free 
csecal  ends,  and  of  the  same  diameter  (-y^j!  of  an  inch,  Lauth)  through- 
out The  tubuli  seminiferi  are  of  a  bright  yellow  colour ;  they  become 
less  convoluted  in  the  apices  of  the  lobules,  and  terminate  by  forming 
between  twenty  and  thirty  small  straight  ducts  of  about  twice  the  diar 

*  Nathaniel  Highmore,  a  physician  of  Oxford,  in  his  "  Corporis  Hmnani 
Disquisitio  Anatomica,"  published  in  1651,  considers  the  corpus  Hi|^ino- 
rianum  as  a  duct  formed  oy  the  convergence  of  the  fibrous  coraa,  whidi  he 
mistakes  for  smaller  ducts. 

t  Lauth  estimates  the  whole  number  of  tubuli  seminiferi  in  each  testis  at 
840,  and  their  average  lengtii  at  2  feet  3  inches.    According  to  thia 
the  whole  length  of  the  tubuli  seminiferi  would  be  1890  feet 


meter  of  the  tcliuli  ■eminiferi,  tbe 
vaaa  redo.  The  rasa  recta  enlei  the 
■ubstauce  of  the  mediaitinnm,  and 
terminate  in  trom  Kven  to  thirteen 
ducts,  nnallei  m  diametei  tlisn  the 
vaia  recta.  These  duct*  purine  a 
waving  coune  from  helov  upwards 
throngh  the  Abnius  tissue  of  the 
mediaatinuni  they  commnnicate 
freely  with  each  other  andconaUtnte 
the  reU  latii.  At  the  upper  extre 
mity  of  the  mediBStmum  the  ducts 

nine  to  thirty  am^  ducts,  the  eon  |            i  '"  _  '   "%,  \ 

fffirmlia,i  whwh    tone   by  theu  *               ''  JV  i 

convolutions   a   series   of   conical  1^      '-^•^ 

masses,  the  cm  tascufcn    from  the  ^ij""^  I 

bases  of  these  cones  tuttes  of  laiger  >                      ~    ^^1 

jsize  proceed^  which   constitute  by  *>         I        ■"  ~*-^  'Si  I 

their  coniplei  Lonyolntions  the  body  —       ;^j    't 

of  the   epididvnm       The   tnbra  j   ,.                  "-Jiil  ' 

become   j^adually  larger  towards  --^  _i 

the  lower  end  of  the  epididymis,  ■!               ~  — - 
and   terminate   in   a  nngle    large 
and  convoluted  duct,  Uie  va»  de 
ferens. 

The  Epidulnma  is  fbrmed  by  the  convolntions  of  the  excretory 

seminal  ducts,  eilemal  to  the  testis,  preTionsly  to  ^eir  termination 

gation  of  the  com  vascnlosi  at  the  upper  end  of  the  organ  constitute 
the  globus  major  the  continuation  of  the  convolutions  downwards  is 
the  body ;  and  the  smaller  number  of  convotiitions  of  the  tingle  tutie 
at  the  lower  eitremity  the  globus  mmor  The  tuhuli  are  connected 
together  by  a  very  dcbcate  areolar  tisane,  and  are  enclosed  by  the  tunica 

A  ouall  convoluted  duct,  of  variable  length,  is  generally  connected 
with  the  duct  of  the  epididymis  immediately  before  the  commence- 
ment of  the  vas  deferens.  This  is  the  vascnlnm  abeirana  of  Haller;  it 
is  attached  to  the  epididymis  hy  the  areolar  tissue  in  which  that  body 

*  Anstomy  of  the  testta-    I,  1.  Tlie  tuniea  slbngfnta-    i,  9.  Hie  mediis- 
Lcnted  ID  this  disgrsm. 


Oie  same  suthonCy,  iei^iout  31  feet. 
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is  enveloped.    Sometimes  it  becomes  dilated  towards  its  extremity,  bat 
more  frequently  retains  the  same  diameter  thronghont. 

The  Vas  deferens  may  be  traced  upwards  in  the  course  of  the  seminal 
fluid,  from  the  globus  minor  of  the  epididymis  along  the  posterior  part 
of  the  spermatic  cord,  and  along  the  spermatic  canal  to  the  internal  ab- 
dominal ring.  From  the  ring  it  is  reflected  inwards  to  the  side  of  the 
fundus  of  the  bladder,  and  descends  along  its  posterior  sur&ce,  crossing 
the  direction  of  the  ureter,  to  the  inner  border  of  the  yesidula  seminalis. 
In  this  situation  it  becomes  somewhat  larger  in  8i2e  and  convoluted, 
and  terminates  at  the  base  of  the  prostate  gland,  by  uniting  with  the 
duct  of  the  yesicula  seminalis  and  constituting  the  ejaculatoiy  duct. 
The  ejaculatory  duct,  which  is  thus  formed  by  the  junction  of  the  duct 
of  the  yesicula  seminalis  with  the  vas  deferens,  passes  forwards  to  the 
anterior  extremity  of  the  yeru  montanum,  where  it  terminates  by  open- 
ing into  the  prostatic  urethra, 


FEMALE  PELVIS. 

The  peculiarities  in  the  form  of  the  female  pelvis  have  already  been 
examined  with  the  anatomy  of  the  bones  (p.  94).  Its  lining 
boundaries  are  the  same  with  those  of  th&  male.  The  contents  are, 
the  bladder,  vagina,  uterus  with  its  appendages,  and  the  rectum. 
Some  portion  of  the*  small  intestines  also  occupies  the  upper  part  of 
its  cavity. 

The  Bladder  is  in  relation  with  the  os  pubis  in  front,  with  the  utems 
behind,  from  which  it  is  usually  separated  by  a  convolution  of  small 
intestine,  and  with  the  neck  of  the  uterus  and  vagina  beneath.  The 
form  of  the  female  bladder  corresponds  with  that  of  the  pelvis,  being 
broad  from  side  to  side,  and.  often  bulging  more  on  one  side  than  on 
the  other.  This  is  particularly  evident  after  frequent  parturition.  The 
coats  of  the  bladder  are  the  same  as  those  of  the  male. 

The  Urethra  is  about  an  inch  and  a  half  in  length,  and  is  lodged  in 
the  upper  wall  of  the  vagina  in  its  course  downwards  and  forwards, 
beneath  the  arch  of  the  os  pubis,  to  the  meatus  urinarius.  It  is  lined  by 
mucous  membrane,  which  is  disposed  in  longitudinal  folds,  and  is  con- 
tinuous internally  with  that  of  the  bladder,  and  extenuJly  with  the 
vulva ;  the  mucous  membrane  is  surrounded  by  a  proper  coat  of  elastic 
tissue,  to  which  the  muscular  fibres  of  the  detrusor  uiinae  are  attached. 
It  is  to  the  elastic  tissue  that  is  due  the  remarkable  dilatability  of  the 
female  urethra,  and  its  speedy  return  to  its  original  diameter.  The 
meatus  is  encircled  by  a  ring  of  flbrous  tissue,  which  prevents  it  frx>m 
distending  with  the  same  £Eu:ility  as  the  rest  of  the  canal ;  hence  it  is 
sometimes  advantageous  in  performing  this  operation  to  divide  the 
margin  of  the  meatus  slightly  with  the  knife. 

Vagina. — The  Vagina  is  a  membranous  canal,  leading  from  the 
vulva  to  the  uterus,  and  corresponding  in  direction  with  the  axis  of 
the  outlet  of  the  pelvis.     It  is  constricted  at  its  commencement,  bat 


VAGINA. — UTERUS,  607 

near  the  uterus  becomes  dilated ;  and  is  closed  by  the  contact  of  the 
anterior  with  the  posterior  wall.  Its  length  is  variable;  but  it  is 
always  longer  upon  the  posterior  than  upon  the  anterior  wall,  the 
former  being  usually  about  five  or  six  inches  in  length,  and  the  latter 
four  or  five.  It  is  attached  to  the  cervix  of  the  uterus,  which  latter 
projects  into  the  upper  extremity  of  the  canal. 

In  Structure' the  vagina  is  composed  of  a  mucowt  lining,  a  layer  of 
erectile  tissue:,  and  an  external  tunic  of  contractile  fibrous  tissue,  re- 
sembling the  dartos  of  the  scrotum.  The  upper  fourth  of  the  posterior 
wall  of  the  vagina  is  covered,  on  its  pelvic  surface,  by  the  peritoneum ; 
while  in  front  the  peritoneum  is  reflected  from  the  upper  part  of  the 
cervix  of  the  uterus  to  the  posterior  surface  of  the  bladder.  On  each 
side  it  gives  attachment  superiorly  to  the  broad  ligaments  of  the 
uterus ;  and  inferiorly  to  the  pelvic  fascia  and  levatores  ani. 

The  Mucous  membrane  presents  a  number  of  transverse  papUUs  or 
rug<B  upon  its  upper  and  lower  sur&ces,  which  extend  outwards  on 
each  side  from  a  middle  rapM,  The  transverse  papillae  and  r<xphi  are 
more  apparent  upon  the  upper  than  upon  the  lower  sur&ce,  and  the 
two  raph6  are  called  the  columns  of  the  vagina.  The  mucous  mem- 
brane is  covered  by  a  thin  cuticular  epithelium,  which  is  continued 
from  the  labia,  and  terminates  by  a  fringed  border  at  about  the  middle 
of  the  cervix  uteri. 

The  Middle  or  erectUe  layer  consists  of  erectile  tissue  enclosed  be- 
tween two  layers  of  fibrous  membrane ;  this  layer  is  thickest  near  the 
commencement  of  the  vagina,  and  becomes  gradually  thinner  as  it 
approaches  the  uterus. 

The  External,  or  dartoid  layer  of  the  vagina,  serves  to  connect  it  to 
the  surrounding  viscera.  Thus,  it  is  very  closely  adherent  to  the 
under  surface  of  the  bladder,  and  drags  that  organ  down  with  it  in 
prolapsus  uteri.  To  the  rectum  it  is  less  closely  connected,  and  that 
intestine  is  therefore  less  frequently  affected  in  prolapsus. 


UTERUS. 

The  Uterus  is  a  Battened  organ  of  a  pyriform  shape,  having  the  base 
directed  upwards  and  forwards,  and  the  apex  downwards  and  back- 
wards in  the  line  of  the  axis  of  the  inlet  of  the  pelvis,  and  forming  a 
considerable  angle  with  the  course  of  the  vagina.  It  is  convex  on  its 
posterior  surface,  and  somewhat  flattened  upon  its  anterior  aspect  In 
the  unimpregnated  state  it  is  about  three  inches  in  length,  two  in 
breadth  across  its  broadest  part,  and  one  in  thickness,  and  is  divided 
into  fundus,  body,  cervix,  and  os  uteri.  At  the  period  of  puberty  the 
uterus  weighs  about  one  ounce  and  a  half ;  after  parturition  from  two 
to  three  ounces  ;  and  at  the  ninth  month  of  utero-gestation  from  two 
to  four  pounds. 

The  Fundus  and  body  are  enclosed  in  a  duplicature  of  peritoneum, 
which  is  connected  with  the  two  sides  of  the  pelvis,  and  forms  a  trans- 


TCFK  Kptiim  between  the  bladdei  and  Tectum.  The  fiiMa  haaei  bj 
this  dujHicatnn  of  peritonenm  on  eiUier  aide  of  the  oipai  sn  the  kwi 
liiammlM  ot  the  ateroa.  The  cenrix  is  the  lower  portion  of  the  or^ ; 
h  ii  dutingiiialied  bom  dte  body  by  b  weD-marked  cannrinion  i 
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to  its  upper  port  is  attached  the  upper  extremity  of  the  vagina,  and  at 
its  extremity  is  an  opening  which  is  nearljr  round  in  the  virgin,  and 
transverse  after  parturition,  the  os  uteri,  bounded  before  and  behind 
by  two  labia ;  the  anterior  labium  being  the  most  thick,  and  the  poste- 
rior somewhat  the  longest.  The  opening  of  the  os  uteri  is  of  consi- 
derable size,  and  is  named  the  orificium  uteri  externum ;  the  canal 
then  becomes  narrowed,  and  at  the  upper  end  of  the  cervix  is  con- 
stricted into  a  smaller  opening,  the  orificium  internum.*  At  this 
point  the  canal  of  the  cervix  expands  into  the  shallow  triangular  cavity 
of  the  uterus,  the  inferior  angle  corresponding  with  the  orificium 
internum,  and  the  two  superior  angles,  which  are  funnel-shaped,  and 
represent  the  original  bicomute  condition  of  the  organ,  with  the  com- 
mencement of  the  Fallopian  tubes.  In  the  canal  of  the  cervix  uteri 
are  two  or  three  longitudinal  folds,  to  wliich  numerous  oblique  folds 
converge  so  as  to  give  the  idea  of  branches  from  the  stem  of  a  tree  ; 
hence  this  appearance  has  been  denominated  the  arhor  viUa  lUerina, 
Between  these  folds,  and  around  the  os  uteri,  are  numerous  mucous 
follides.  It  is  the  closure  of  the  mouth  of  one  of  these  follicles,  and 
the  subsequent  distention  of  the  follicle  with  its  proper  secretion,  that 
occasions  those  vesicular  appearances  so  often  noticed  within  the  mouth 
and  cervix  of  the  uterus,  called  the  ovula  ofNabcih. 

Striicture, — The  uterus  is  composed  of  three  tunics ;  of  an  external 
or  serous  coat  derived  from  the  peritoneum,  which  constitutes  the 
dnplicaturos  on  «ach  side  of  the  organ  called  the  broad  ligaments ;  of 
a  middle  or  mtucular  coat,  which  gives  thickness  and  bulk  to  the 
uterus ;  and  of  an  intemal  or  mucous  membrane,  which  lines  its  in- 
terior, and  is  continuous  on  the  one  hand  with  the  mucous  lining  of 
the  Fallopian  tubes,  and  on  the  other  with  that  of  the  vagina.  In 
the  unimprognated  state  the  muscular  coat  is  exceedingly  condensed  in 
texturo,  offers  considerable  resistance  to  section  with  the  scalpel,  and 
appears  to  be  composed  of  whitish  fibres  inextricably  interlaced  and 
mingled  with  blood-vessels.  In  the  impregnated  uterus  the  fibres  are 
of  Uffge  size,  and  distinct,  and  are  disposed  in  two  layers,  superficial 
and  deep.  The  superficial  layer  consists  of  fibres  which  pursue  a  ver- 
tical  direction,  some  being  longitudinal,  and  others  oblique.  The 
longitudinal  fibres  are  found  principally  upon  the  middle  line,  forming 
a  thin  plane  upon  the  anterior  and  posterior  fiEtce  of  the  organ  and 
upon  its  fundus.  The  oblique  fibres  occupy  chiefly  the  sides  and 
fundus.  At  the  angles  of  the  uterus  the  fibres  of  the  superficial  layer 
are  continued  outwuds  upon  the  Fallopian  tubes,  and  into  the  round 
ligaments  and  ligaments  of  the  ovaries.  The  deep  layer  consists 
of  two  hoUow  cones  of  circular  fibres  having  their  apex  at  the  open- 
ings of  the  Fallopian  tubes,  and  by  their  bases  intermingling  with 
each  other  on  the  body  of  the  organ.  These  fibres  are  continuous 
with  the  deep  muscular  layer  of  the  Fallopian  tubes,  and  indicate  the 

*  The  orificium  interaum  is  not  unfreqaently  obliterated  in  old  persons. 
Indeed,  this  obliteration  \a  so  common,  as  to  have  induced  Mayer  to  regard  it 
as  normal. 
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primitiTe  fennation  of  the  uterus  by  the  blending  of  these  two  canals. 
Aioond  the  cervix  uteri  the  muscular  fibres  assume  a  circular  fbnn 
interlacing  with  and  crossing  each  other  at  acute  angles.  The  miuxm 
membram  is  provided  with  a  columnar  ciliated  epiUidium,  which  ex- 
tends from  the  middle  of  the  cervix  uteri  to  this  extremities  of  the 
Fallopian  tubes. 

VeaaeU  and  Nerves, — ^The  Arteries  of  the  uterus  are  the  uterine 
from  the  internal  iliac,  and  the  spermatic  from  the  aorta.  The  eeni 
are  very  large  and  remarkable ;  in  the  impregnated  uterus  they  are 
called  sinuses,  and  consist  of  canals  channeled  through  the  substance 
of  the  organ,  being  merely  lined  by  the  internal  membrane  of  the 
veins.  They  terminate  on  each  side  of  the  uterus  in  the  uterine 
plexuses.     The  lynyahoHcs  terminate  in  the  lumbar  glands. 

The  Nerves  of  the  uterus  are  dmved  from  the  hypogastric  and 
spermatic  plexuses,  and  firom  the  sacral  plexus.  They  have  been 
inade  the  subject  of  special  investigation  by  Dr.  Robert  Lee,  who  has 
successfully  repaired  the  omission  made  by  Dr.  William  Hnnta*,  in 
this  part  of  the  anatomy  of  the  organ.  In  his  numerous  dissections 
of  the  uterus,  both  in  the  unimpregnated  and  gravid  state.  Dr. 
Lee  has  made  the  discovery  of  several  large  nervous  ganglia  and 
plexuses.  The  principal  of  these,  situated  on  each  side  dT  the  cervic 
uteri  immediately  behind  the  ureter,  he  terms  the  hypoffosirie  gang- 
Hon;  it  receives  the  greater  number  of  the  nerves  of  the  hypogastric 
and  sacral  plexus,  and  distributes  branches  to  the  uterus  vagina, 
bladder,  and  rectum.  Of  the  branches  to  the  uterus,  a  large  fiudr 
cuius  proceeds  upwards  by  the  side  of  the  organ  towards  its  angle, 
where  they  communicate  with  branches  of  the  spermatic  plexus, 
and  form  another  large  ganglion,  which  he  designates  the  spermatk 
ganglion^  and  which  supplies  the  fundus  uteri.  Besides  these.  Dr. 
Lee  describes  vesical  and  vaginal  gangUa^  and  anterior  and  posterior 
subperitoneal  gangUa,  and  plexuses,  which  communicate  with  the  pie> 
ceding,  and  constitute  an  extensive  nervous  rete  over  the  entire  uterus. 
Dr.  Lee  concludes  his  observations  by  remarking : — ^^  These  dissec- 
tions prove  that  the  human  uterus  possesses  a  great  system  of  nerves, 
which  enlarges  with  the  coats,  blood-vessels,  and  absorbents,  during 
pregnancy,  and  which  returns  after  parturition  to  its  originsd  condi- 
tion before  conception  takes  place.  It  is  chiefly  by  the  influence  of 
these  nerves  that  the  uterus  performs  the  varied  functions  of  menstrua- 
tion, conception,  and  parturition,  and  it  is  solely  by  their  means  that 
the  whole  fabric  of  the  nervous  system  sympathises  with  the  different 
morbid  affections  of  the  uterus.  If  t^ese  nerves  of  the  uterus  could 
not  be  demonstrated,  its  physiology  and  patholc^  would  be  com- 
pletely inexplicable.^** 

*  Philosophical  Transactiona  for  1842. 
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The  Appenda^  of  ike  uterus  are  enclosed  by  the  lateral  duplic»> 
tures  of  peritoneum,  called  the  broad  ligaments.  They  are  the 
Fallopian  tules  and  ovaries. 

The  Fallopian*  tubes  or  oviducts,  the  uterine  tmmpets  of  the 
French  writers,  are  situated  in  the  upper  border  of  the  broad  ligar 
ments,  and  are  connected  with  the  superior  angles  of  the  uterus. 
They  are  somewhat  trumpet-shaped,  being  much  smaller  at  the  uterine 
than  at  the  free  extremity,  and  narrower  in  the  middle  than  at  either 
end.  Each  tube  is  about  four  or  five  inches  in  length,  and  more  or 
less  flexuous  in  its  course.  The  canal  of  the  Fallopian  tube  is  ex* 
ceedingly  minute,  its  inner  extremity  opens  by  means  of  the  os^um 
uterinum  into  the  upper  angle  of  the  cavity  of  the  uterus,  and  the 
opposite  end  into  the  cavity  of  the  peritoneum.  The  free  or  expanded 
extremity  of  the  Fallopian  tube  presents  a  double  and  sometimes  a 
triple  series  of  small  processes  or  fnnges,  which  surround  the  margin  of 
the  trumpet  or  funnel-shaped  opening,  the  ostium  abdominale.  This 
fringe-like  appendage  to  the  end  of  the  tube  has  gained  for  it  the 
appellation  of  the  fimbriated  extremity ;  and  the  remarkable  manner 
in  which  this  circular  fringe  applies  itself  to  the  surface  of  the  ovary 
during  sexual  excitement,  the  additional  title  of  morsus  diaboU,  One 
of  these  processes,  longer  than  the  rest,  or,  according  to  Cruveilhier,  a 
distinct  ligamentous  cord,  is  attached  to  the  distal  end  of  the  ovary, 
and  serves  to  guide  the  tube  in  its  seizure  of  that  oigan. 

The  Fallopian  tube  is  composed  of  three  tunics,  an  external  and 
loose  investment  derived  from  the  peritoneum ;  a  middle  or  muscular 
coat,  consisting  of  circular  [internal]  and  longitudinal  [external]  fibres, 
continuous  with  those  of  the  uterus ;  and  an  internal  or  lining  mucous 
membrane,  which  is  continuous  on  the  one  hand  with  the  mucous 
membrane  of  the  uterus,  and  at  the  opposite  extremity  with  the  peri- 
toneum. In  the  minute  canal  of  the  tube  the  mucous  membrane  is 
thrown  into  longitudinal  folds  or  rugae,  which  indicate  the  adaptation 
of  the  tube  for  dilatation. 

The  Ovaries  are  two  oblong  flattened  and  oval  bodies  of  a  whitish 
colour,  situated  in  the  posterior  layer  of  peritoneum  of  the  broad  ligar 
ments.  They  are  connected  to  the  upper  angles  of  the  uterus  at  each 
side  by  means  of  a  rounded  cord,  consisting  chiefly  of  muscular  fibres 
derived  from  the  uterus,  the  lament  of  the  omary. 

In  strucAure  the  ovary  is  composed  of  a  cellulo-fibrous  parenchyma 
or  stroma,  traversed  by  blood-vessels,  and  enclosed  in  a  capsule  con- 
sisting of  three  layers ;  a  vascular  layer,  which  is  situated  most  in- 
ternally and  sends  processes  inwards  to  the  interior  of  the  organ ;  a 

*  Gabriel  Fallopius,  a  nobleman  of  Modena,  was  one  of  the  founders  of 
modern  anatomy.  He  was  Professor  at  Ferrara,  then  at  Pisa,  md  afterwards 
succeeded  Vesahus  at  Padua.  His  principal  observations  are  collected  in  a 
work,  "  Observationes  Anatomicie,"  which  he  published  in  1601. 


^12  OVARIES. — GROUND   LIGAMENTS. 

middle  or  fibrooB  layer  of  oonndeiable  density,  and  an  extenml  inTest- 
ment  of  peritoneum.  In  the  cells  of  the  stroma  of  the  ovary  the 
small  vesicles  or  ovisacs  of  the  fatnre  ova,  the  Graafian  vesicles,  as 
they  have  been  termed,  are  developed.  There  are  nsnally  about 
fifteen  folly  fonned  Graafian  vesicles  in  each  ovary ;  and  Dr.  Martin 
Barry  has  shown  ^at  countless  nmnbers  of  microscopic  ovisacs  exirt 
in  the  parenchyma  of  the  oigan,  and  that  very  few  out  of  these  are 
perfected  so  as  to  produce  ova. 

After  conception  a  yellow  spot,  the  corpus  hdeum^  is  found  in  one 
or  both  ovaries.  The  corpus  luteom  is  a  globular  mass  of  yelloir, 
vpongj  tissue,  traversed  by  white  areolar  bands,  and  containing  in  its 
centre  a  small  cavity,  more  or  less  obliterated,  which  viras  originally 
occupied  by  the  ovum.  The  interior  of  the  cavity  is  lined  by  a 
puckered  membrane,  the  remains  of  the  ovisac.  Li  recent  coipoia 
lutea  the  opening  by  which  the  ovum  escaped  from  the  ovisac  through 
the  capsule  of  &e  ovary  is  distinctly  visible ;  when  closed,  a  mdl 
cicatrix  may  be  seen  upon  the  sur&ce  of  the  ovary  in  the  situation  of 
the  opening.  A  similu  appearance  to  the  preceding,  but  of  smaller 
size,  and  wi^out  a  central  cavity,  is  sometimes  met  with  in  the  ovaries 
of  the  viigin ;  this  is  tifaUe  corpus  hUeum, 

Vessels  and  iV«rB».— The  Arteries  of  the  ovaries  are  die  spermatic ; 
their  nerves  are  derived  from  the  spermatic  plexus. 

The  Round  lxgambnts  are  two  muscular  and  fibrous  cords  si- 
tuated between  the  layers  of  the  broad  ligaments,  and  extending  from 
the  upper  angles  of  the  uterus,  and  along  the  spermatic  csmals  to  die 
labia  majora,  in  which  they  are  lost.  They  are  accompanied  by  a 
small  artery,  by  several  fihunents  of  the  spermatic  plexus  of  nerves, 
and  by  a  plexus  of  veins.  The  latter  occasionally  become  varicose, 
and  form  a  small  tumour  at  the  external  abdominal  ring  which  has 
been  mistaken  for  inguinal  hernia.  The  round  ligaments  serve  to  re^ 
tain  the  uterus  in  its  proper  position  in  the  pelvis,  and  during  utero- 
gestation  to  draw  the  anterior  surfitce  of  the  organ  against  tbe  abdo- 
minal parietes. 


SXTBBNAL  ORGANS  OP  GENERATION. 

The  female  organs  of  generation  are  divided  into  the  internal  and 
external ;  the  internal  are  contained  within  the  pelvis,  and  have  been 
already  described ;  they  are  the  vagina,  uterus,  ovaries,  and  Fallopian 
tubes.  The  external  oi^fans  are  the  mons  Veneris,  labia  majora,  labia 
min<Mn,  clitoris,  meatus  urinarius,  and  the  opening  of  the  vagina. 

The  Mons  Veneris  is  the  eminence  of  integument,  situated  upon  the 
front  of  the  ossa  pubis.  Its  areolar  tissue  is  loaded  with  adipose  sub- 
stance, and  the  sur&ce  covered  with  hairs. 

The  Lo^fia  mqpra  are  two  large  longitudinal  folds  of  integument, 
consisting  of  fat  and  loose  areolar  tissue.  They  enclose  an  elliptical 
fissure,  the  common  urino-sexual  opening  or  vulva.    The  vulva  re- 
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ceives  the  inferior  opening  of  the  urethra  and  vagina,  and  is  bounded 
anteriorly  by  the  commissura  superior,  and  posteriorly  by  the  commis- 
sura  inferior.  Stretching  across  the  posterior  commissure  is  a  small 
transYerse  fold,  ihe/rantdum  labiorum  or  fourchette,  which  is  ruptured 
during  parturition,  and  immediately  within  this  fold  is  a  small  cavity, 
the  fossa  naviadaris.  The  breadth  of  the  perineum  is  measured  from 
the  posterior  commissure  to  the  margin  of  the  anus,  and  is  usually 
not  more  than  an  inch  across.  The  external  sur&ce  of  the  labia  is 
covered  with  hairs ;  the  inner  surfiM»  is  smooth,  and  lined  by  mucous 
membrane,  which  contains  a  number  of  sebaceous  follicles,  and  is 
covered  by  a  thin  cuticular  epithelium.  The  use  of  the  labia  majora 
is  to  £[ivour  the  extension  of  the  vulva  during  parturition  ;  for,  in  the 
passage  of  the  head  of  the  foetus,  the  labia  are  completely  unfolded 
and  efiiafed. 

The  Labia  minora,  or  m^mpha,  are  two  smaller  folds  situated  withii; 
the^labia  majora.  Superiorly  they  are  divided  into  two  processes, 
which  surround  the  glans  clitoridis,  the  superior  fold  forming  the 
prseputium  clitoridis,  and  the  inferior  its  firsenulum.  Inferiorly,  they 
diminish  gradually  in  size,  and  are  lost  on  the  sides  of  the  opening  of 
the  vagina.  The  nymphse  consist  of  mucous  membrane,  covered  by 
a  thin  cuticular  epithelium.  They  are  provided  with  a  number  of 
sebaceous  follicles,  and  contain,  in  their  interior,  a  layer  of  erectile 
tissue. 

The  Clitoris  is  a  small  elongated  organ  situated  in  front  of  the  ossa 
pubis,  and  supported  by  a  suspensory  ligament.  It  is  formed  by  a 
small  body,  which  is  analogous  to  the  corpus  cavemosum  of  the  penis, 
and,  like  it,  arises  from  the  ramus  of  the  os  pubis  and  ischium  on  each 
side,  by  two  crura.  The  extremity  of  the  clitoris  is  called  its  plans. 
It  is  composed  of  erectile  tissue,  enclosed  in  a  dense  layer  of  fibrous 
membrane,  and  is  susceptible  of  erection.  Like  the  penis,  it  is  pro* 
vided  with  two  small  muscles,  the  eredores  clitoridis. 

At  about  an  inch  beneath  the  clitoris  is  the  entrance  of  the  vagina, 
an  elliptical  opening,  marked  by  a  projecting  margin.  The  entrance  to 
the  vagina  is  closed  in  the  virgin  by  a  membrane  of  a  semilunar  form, 
which  is  stretched  across  the  opening ;  this  is  the  hymen.  Sometime* 
the  membrane  forms  a  complete  septum,  and  gives  rise  to  great  incon- 
venience by  preventing  the  escape  of  the  menstrual  efiiision.  It  is 
then  called  an  imperforate  hymen.  The  hymen  must  not  be  considered 
a  necessary  accompaniment  of  virginity,  for  its  existence  is  very  un- 
certain. When  present  it  assumes  a  variety  of  appearances:  it  may 
be  a  membranous  fringe,  with  a  round  opening  in  the  centre,  or  a 
semilunar  fold,  leaving  an  opening  in  front;  or  a  transverse  septum, 
having  an  opening  both  in  front  and  behind ;  or  a  vertical  band  with 
an  opening  at  either  side. 

The  rupture  of  the  hymen  or  its  rudimentary  existence,  gives  rise 
to  the  appearance  of  a  fringe  of  papillae  around  the  opening  of  the 
vagina:  these  are  called  oaruncula  myrtiformes. 

The  triangular  smooth  surface  between  the  clitoris  and  the  entrance 
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of  the  TBgiiia,  whieh  is  bounded  on  each  side  by  the  upper  portions 
the  nymphae,  is  the  wttUmle, 

At  the  upper  angle  of  the  TBgina  is  an  elevation  fonned  by  the  pro- 
jectioa  of  the  upper  wall  of  the  canal,  and  aualogoos  to  the  bulb 
of  the  urethra  of  the  male:  and  inunediately  in  front  of  this  taberde, 
and  surrounded  by  it,  is  the  opening  of  the   urethra,    the   meatmt 


MAMMARY  GLANDS. 

The  MamnuB  are  situated  in  the  pectoral  region ;  and  are  separated 
fiom  the  pectoralis  major  muscle  by  a  thin  layer  of  superficial  fascia. 
They  exist  in  the  male  as  well  as  in  the  female,  but  in  a  nidimentaiy 
state,  unless  excited  into  growth  by  some  pecnUar  action,  such  as  the 
loss  or  atrophy  of  the  testes. 

Their  base  is  somewhat  elliptical,  the  long  diameter  corresponding 
with  the  direction  of  the  fibres  of  the  pectondis  major  muscle ;  and  the 
left  mamma  is  generally  a  little  luger  than  the  right. 

Near  the  centre  of  the  convexity  of  each  mamma  is  a  small  pro- 
jection of  the  integument,  called  the  mjopfe,  which  is  suirounded  by  an 
areola  having  a  coloured  tint.  In  the  female  before  impr^n&tion,  the 
colour  of  the  areola  is  a  delicate  pink ;  after  impregnation  it  assumes  a 
brownish  hue,  which  deepens  in  colour  as  pregnancy  advances ;  and 
after  the  birth  of  a  child,  the  brownish  tint  continues  through  life. 

The  areola  is  furnished  with  a  considerable  number  of  mbaeetnu 
/ollieles,  which  secrete  a  peculiar  &tty  substance  for  the  protection  of 
the  delicate  integument  around  the  nipple.  During  suckling  these 
follicles  are  increased  in  size,  and  have  the  appearance  of  small 
pimples,  projecting  from  the  skin.  At  this  period  they  serve  by  their 
increased  secretion  to  defend  the  nipple  and  areola  firom  the  excoriating 
action  of  the  saliva  of  the  infant 

In  Structure^  the  mamma  is  a  conglomerate  gland,  and  consists  of 
lobes,  which  are  held  together  by  a  dense  and  firm  areolar  tissue ;  the 
lobes  are  composed  of  lobules ;  and  the  lobules,  of  minnte  csBcal 
vesicles,  the  ultimate  terminations  of  the  excretory  ducts. 

The  excretory  ducts  (tubuli  lactiferi),  from  ten  to  fifteen  in  number, 
commence  by  small  openings  at  the  apex  of  the  nipple,  and  pass 
inwards,  parallel  with  each  other,  towards  the  central  part  of  the  g^d, 
where  they  form  dilatations  (ampullae),  and  give  off  numerous  branches 
to  ramify  through  the  gland  to  their  ultimate  terminations  in  the 
minute  lobules. 

The  ducts  and  csecal  vesicles  are  lined  throughout  by  a  mucous 
membrane,  which  is  continuous  at  the  apex  of  the  nipple  with  the 
integument. 

In  the  nipple  the  excretory  ducts  are  surrounded  by  a  tissue  ana- 
logous to  the  dartos  of  the  scrotum,  to  which  the  power  of  erectilityof 
the  nipple  seems  due.  There  is  no  appearance  of  any  structure  re- 
sembling erectile  tissue* 
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Vessels  and  Nerves, — The  mammae  are  supplied  with  arteries  from 
the  thoracic  branches  of  the  axillary,  from  the  intercostals,  and  from 
the  internal  mammary. 

The  LymphaHcs  follow  the  border  of  the  pectoralis  major  to  the 
axillary  glands. 

The  Nerves  are  derived  from  the  thoracic  and  intercostals. 
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CHAPTER  XL 

ANATOMY   OF  THE   FCETUS. 

Thb  medium  weight  of  a  child  of  the  full  period,  at  birth,  is  Beven 
pounds,  and  its  length  seventeen  inches;  the  extremes  of  weight  are 
four  pounds  and  three  quarters,  and  ten  pounds,  and  the  extremes  of 
measurement  fifteen  and  twen^  inches.  The  head  is  of  laige  size, 
and  lengthened  from  before  backwards ;  the  fiice  small.  The  upper 
extremities  are  greatly  developed,  and  tiie  thorax  expanded  and  fulL 
The  upper  part  of  the  abdomen  is  large,  fit>m  the  great  size  of  the 
liver ;  the  lower  part  is  small  and  conic^  And  the  lower  extremities 
are  very  small  in  proportion  to  the  rest  of  the  body.  The  external 
genital  organs  are  very  large,  and  fully  developed,  and  the  attachment 
of  the  umbilicus  is  one  inch  further  from  the  vertex  of  the  head  than 
frt>m  the  soles  of  the  feet ;  and  one  inch  &rther  from  the  ensiform  car- 
tilage than  the  symphysis  pubis. 

OssKOUs  8Y8TBM. — The  development  of  the  osseous  system  has 
been  treated  of  in  the  first  Chapter.  The  ligamentous  system  pre- 
sents no  peculiarity  deserving  of  remark. 

Muscular  systbm. — ^The  muscles  of  the  fcatus  at  birth  are  large 
and  fully  formed.  They  are  of  a  lighter  colour  than  those  of  the  adult, 
and  of  a  softer  texture.  The  transverse  striae  upon  the  fibres  of 
animal  life  are  not  distinguishable  until  the  sixth  month  of  fiBtal 
life. 

Vascular  system. — The  circulating  system  presents  several  pe- 
culiarities ;  1  stly,  In  the  heart ;  there  is  a  communication  betwe^i  the 
two  auricles  by  means  of  the  foramen  cndle.  2dly,  In  the  arterial 
system ;  there  is  a  communication  between  the  pulmonary  artery  and 
descending  aorta,  by  means  of  a  large  trunk,  the  ductus  arteriotut. 
3dly,  Also  in  the  arterial  system ;  the  internal  iliac  arteries,  under 
the  number  of  h3rpogastric  and  umbiliaU,  are  continued  from  the  fbetas 
to  the  placenta,  to  which  they  return  the  blood  which  has  circulated 
in  the  system  of  the  foetus.  4thly,  In  the  venous  system ;  there  is  a 
communication  between  the  umbilical  vein  and  the  inferior  vena  caYS, 
called  the  dudiu  venasus, 

POSTAL  CIRCULATION. 

The  pure  blood  is  brought  from  the  placenta  by  the  umbiUeal  tm. 
The  umbilical  vein  passes  through  the  umbilicus  and  enters  the  liver, 
where  it  divides  into  several  branches,  which  may  be  arranged  under 
three  heads:— 1  stly.  Two  or  three,  which  are  distributed  to  the  left 
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lobe.  2dly,  A  single  bianch,  which  communicates  with  the  portal  vein 
in  the  tnuisyerse  fissure,  and  supplies  the  right  lobe.  3dly,  A  large 
branch,  the  dmetus  venosuB^  which  passes  directly  backwards,  and  joins 
the  inferior  cava.  In  the  inferior  cava  the  pure  blood  becomes  mixed 
with  that  which  is  returning  from  the  lower  extremities,  and  is  carried 
through  the  right  auricle,  guided  by  the  Eustachian  valve,  and  through 
the^^mmiMi  ovale  into  the  left  auricle.  From  the  left  auricle  it  passes 
into  the  left  ventricle,  and  from  the  left  ventricle  into  the  aorta, 
whence  it  is  distributed,  by  means  of  the  carotid  and  subclavian 
arteries,  principally  to  the  head  and  upper  extremities.  From  the  head 
and  upper  extremities,  the  impure  blood  is  returned  by  the  superior 
vom  cava  to  the  right  auricle ;  from  the  right  auricle,  it  is  propelled 
into  the  right  ventricle ;  and  from  the  right  ventricle  into  the  pul- 
monary artery.  In  the  adult,  the  blood  would  now  be  circulated 
through  the  lungs,  and  oxygenated ;  but  in  the  foetus  the  lungs  are 
solid,  and  almost  impervious.  Only  a  small  quantity  of  the  blood 
passes  therefore  into  the  lungs ;  the  greater  part  rushes  through  the 
dueims  arterionUf  into  the  commencement  of  the  descending  aorta, 
where  it  becomes  mingled  with  that  portion  of  the  pure  blood  which 
is  not  sent  through  the  carotid  and  subclavian  arteries. 

Passing  along  the  aorta,  a  small  quantity  of  this  mixed  blood  is  dis- 
tributed by  the  external  iliac  arteries  to  the  lower  extremities ;  the 
greater  portion  is  conveyed  by  the  internal  iliac,  hypogastric,  and  um- 
bilical arteries  to  the  placenta;  the  hypogastric  arteries  proceeding 
from  the  internal  iliacs,  and  passing  by  the  side  of  the  fundus  of  the 
bladder,  and  upwards  along  the  anterior  wall  of  the  abdomen  to  the 
umbilicus,  where  they  become  the  umbilical  arteries. 

From  a  careful  consideration  of  this  circulation,  we  shall  perceive — 
Ist  That  the  pure  blood  from  the  placenta  b  distributed  in  consider- 
able quantity  to  the  liver,  before  entering  the  general  cireulation. 
Hence  arises  the  abundant  nutrition  of  that  oigan,  and  its  enormous 
size  in  comparison  with  the  other  viscera. 

2dly.  That  the  right  auricle  is  the  scene  of  meeting  of  a  double 
current ;  the  one  coming  from  the  inferior  cava,  the  other  from  the 
superior,  and  that  they  must  cross  each  other  in  their  respective  course. 
How  this  crossing  is  efiected  the  theorist  will  wonder ;  not  so  the 
practical  anatomist ;  for  a  cursory  examination  of  the  foetal  heart  will 
show,  1.  That  the  direction  of  entrance  of  the  two  vessels  is  so  oppo- 

the  head  and  upper  extremities  throttgh  the  jugular  and  subdavian  veins,  to 
the  superior  vena  cava  (14)  to  the  right  auride  (8),  and  in  the  oourae  of  ^ 
arrow  through  the  right  ventricle  (15),  to  the  pulmonary  artery  (16).  17.  Tlie 
dttctus  artoiosus,  wUch  appears  to  be  a  proper  continuation  of  tiie  pnhnooaiy 
artery,  the  ofisets  at  each  side  are  the  right  and  left  pulmonary  artery  cut  off; 
these  are  of  extremely  small  sice  as  compared  with  the  ductus  arteriosus.  Tke 
ductus  arteriosus  joins  the  descending  aorta  (18,  18),  which  divides  into  tlie 
eommon  iliacs,  and  these  into  the  internal  iliacs,  which  become  the  hypo, 
gastric  arteries  (19),  and  return  the  blood  along  the  umbUical  cord  to  the  p»> 
oenta ;  while  the  other  divisions,  the  external  macs  (80),  are  continued  into  ^ 
lower  extremities.  The  arrows  at  the  terminations  of  these  veasds  mark  tte 
return  of  the  venous  blood  by  the  veins  to  the  inferior  cava. 
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site,  that  they  may  discharge  their  currents  through  the  same  cavity 
without  acbiuxture.  2.  That  the  inferior  cava  opens  almost  directly 
into  the  left  auricle.  3.  That  by  the  aid  of  the  Eustachian  yalve,  the 
current  in  the  inferior  cava  will  be  almost  entirely  excluded  from  the 
right  yentricle. 

3dly.  That  the  blood  which  circulates  through  the  arch  of  the  aorta 
comes  directly  from  the  placenta ;  and,  although  mixed  with  the 
impure  blood  of  the  inferior  cava,  yet  is  propelled  in  so  great  abund- 
ance to  the  head  and  upper  extremities,  as  to  provide  for  the  increased 
nutrition  of  those  important  parts,  and  prepare  them,  by  their  greater 
size  and  development,  for  the  functions  which  they  are  required  to 
perform  at  the  instant  of  birth. 

4thly.  That  the  blood  circulating  in  the  descending  aorta  is  very 
impure,  being  obtained  principally  from  the  returning  current  in  the 
superior  cava ;  a  small  quantity  only  being  derived  from  the  left 
Yentricle.  Yet  is  it  fit)m  this  impure  blood  that  the  nutrition  of  the 
lower  extremities  is  provided.  Hence  we  are  not  surprised  at  their 
insignificant  development  at  birth;  while  we  admire  the  providence 
of  nature,  that  directs  the  nutrient  current  in  abundance  to  the  organs 
of  sense,  of  prehension,  and  of  deglutition,  so  necessary  even  at  the 
instant  of  birth  to  the  safety  and  wel£EU'e  of  the  creature.         - 

Afterbirth,  the  foramen  ovale  becomes  gradually  closed  by  a  mem- 
branous layer,  which  is  developed  from  the  margins  of  the  opening 
from  below  upwards,  and  completely  separates  the  two  auricles.  The 
situation  of  the  foramen  is  seen  in  the  adult  heart,  upon  the  septum 
auricularum,  and  is  called  the  fossa  ovalis;  the  projecting  margin  of 
the  opening  is  the  annulus  ovalis. 

As  soon  as  the  lungs  have  become  inflated  by  the  first  act  of 
inspiration,  the  blood  of  the  pulmonary  artery  rushes  through  its 
right  and  left  branches  into  the  lungs,  to  be  returned  to  the  left 
auricle  by  the  pulmonary  veins.  Thus  the  pulmonary  circulation  is 
established.  Then  the  dudus  arUeriosus  contracts,  and  degenerates 
into  an  impervious  fibrous  cord,  serving  in  after  life  merely  as  a  bond 
of  union  between  the  left  pulmonary  artery  and  the  concavity  of  the 
arch  of  the  aorta. 

The  current  through  the  umbilical  cord  being  arrested,  the  umbilical 
arteries  likewise  contract  and  become  impervious,  and  degenerate  into 
the  unUnHcal  ligaments  of  the  bladder. 

The  undnlioal  vein  and  dtichts  venostts^  also  deprived  of  their  cir- 
culating currei^  become  reduced  to  fibrous  cords,  the  former  being 
the  round  ligament  of  the  liver,  and  the  latter  a  fibrous  band  which 
may  be  traced  along  the  fissure  for  the  ductus  venosus  to  the  inferior 
▼ena  cava. 

Nervous  system. — The  brain  is  very  soft,  almost  pulpy,  and  has 
a  reddish  tint  throughout ;  its  weight  at  birth,  relatively  to  the  entire 
body,  is  as  one  to  six,  and  the  difference  between  the  white  and  grey 
substance  is  not  well  marked.  ^The  nerves  are  firm  and  weU 
developed. 
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ORGANS  OF  SSNSB. 

Ejfe. — The  eyeballs  are  of  large  size  and  well  developed  at  birth. 
The  pupil  is  closed  by  a  Tascular  membrane  called  the  membroMi 
fmpHlaritf  which  disappears  at  about  the  seventh  month.  Sometimes 
it  remains  permanendy,  and  produces  blindness.  It  consists  of  two 
thin  membiBnoas  layers,  between  which  the  ciliary  arteries  are  pro- 
longed ficom  the  edge  of  the  iris,  and  form  arches  and  loops  by  return- 
ing to  it  again,  wi^out  anastomosing  with  those  of  the  opposite  side. 

The  removal  of  the  membrane  takes  place  by  the  contraction  <^ 
these  arches  and  loops  towards  the  edge  of  the  pupiL  The  capsule 
of  the  lensis  extremely  vascular. 

Ear.  —  The  ear  is  remarkable  for  its  early  development ;  the 
labyrinth  and  ossicnla  anditus  are  ossified  at  an  eariy  period,  and  the 
latter  are  completely  formed  before  birth.  The  only  parts  remaining 
incomplete  are  the  mastoid  cells,  and  the  meatus  auditorius.  The 
membrana  tympaui  in  the  foetsJ  head  is  very  oblique,  occupying 
almost  the  basilar  sur&ce  of  the  skull ;  hence  probably  arises  a 
deficient  acuteness  in  the  perception  of  sound.  It  is  also  extremdy 
vascular. 

Note,  —  The  sense  of  smell  is  very  imperfect  in  the  inBemt,  as  may 
be  inferred  from  the  small  capacity  of  the  nasal  fossae,  and  ^e  non- 
development  of  the  ethmoid,  sphenoid,  frontal,  and  nuudUary  sinnsps. 


THYROID   GLAND. 

The  Thyroid  gland  is  of  large  size  in  the  fcetus,  and  is  devebped 
by  two  lateral  halves,  which  approach  and  become  connected  at  the 
middle  line  so  as  to  constitute  a  single  gland.  It  is  donbtfiil  whethn 
it  performs  any  especial  function  in  foetcJ  life. 


THYMUS  GLAND. 

The  Thymus  gland'*  consists  ^  of  a  thoracic  and  a  cervical  portion 
on  each  side.  The  former  is  situated  in  the  anterior  mediastinum, 
and  the  latter  is  placed  in  the  neck  just  above  the  first  bone  of  the 
sternum,  and  behind  the  stemo-hyoidei  and  stemo-thyroidei  musdes.** 
It  extends  upwards  from  the  foiurth  rib  as  high  as  the  thyroid  gland, 
resting  upon  the  pericardium,  and  separated  from  the  areh  of  the  aoita 
and  great  vessels  by  iJie  thoracic  &scia  in  the  chest,  and  lying  on  each 
side  of  the  trachea  in  the  neck. 

Although  described  usually  as  a  single  gland,  it  consists  actually  of 

*  In  the  description  of  this  eland  I  have  adhered  dosdr  to  the  bbtoy  of 
it  given  by  Sir  Astley  Cooper,  in  his  beautifol  monograph  "  On  the  Anatomy  of 
the  Thymus  Gland,"  1832. 
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two  lateml,  nlinoat  ajninietcical  glands,  connected  v[(h  tacit  otha  bj' 
Breolar  tiuue  only,  and  having  no  atnictnral  commumcation :  tbey 
may  theicfaie  be  "  propeilf  called  a  right  and  left  thpnas  gland." 

Between  the  lecond  and  thiid  months  of  embrj-o  eiisleiice,  the 
thymni  is  bo  sntail  oa  to  be  oaij  **  joat  perceptible  ^^  and  continnefl 
gradually  increuizig  nitb  the  grovtb  of  the  tceCus  until  the  nevesth. 
At  the  eighth  month  it  in  large  i  but,  dniing  the  ninth,  it  ondeigoea  ■ 
niddai  change,  aBaumea  a  greatly  increased  aize,  and  at  birth  weigba 
'^ '"  '  .  After  birth  it  continuea  to  enlarge  until  the  expiration  of 
ai,  when  it  c^aaea  to  grow,  and  gradually  diminiahea,  until 
at  puDerty  it  has  almoat  diaappeued. 

The  thynnu  is  a  congh)nienito  gland,  being  composed  of  lobdea  dia- 
posed  in  a  apiia).  foim  around  a  central  cavity.  The  lohulea  are  held 
together  by  a  firm  areolar  tiaane  ("  reticulated  "),  and  the  entire  gland 
ia  enclosed  in  a  coarse  nreolar  capante. 


10  grains, 
e  firat  yeai 


The  Latmlet  are  very  numeroua,  and  ™ry  in  size  from  that  of  the 
head  of  a  pin  to  a  moderate^iied  pea.  Each  lobule  contains  in  its 
interior  a  small  cavity,  or  "  KCrctory  cell,"  and  seTeral  of  tbeae  cells 

■  A  KctioD  of  the  Ibirmiu  gland  u  the  nghth  Dumth,  Bhewiog  its  Bostoiny^ 

beaudnil  prepuUioiii,  iritb  the  kind  permiMon  of  their  passeaaar  The  nfee- 
encefl  weR  made  hj  Sir  AAtlej'a  oim  hand.  1.  The  cemcni  purtioDB  of  the 
glud ;  the  independence  nf  (he  twa  lateral  glftodj  ii  well  marked,  a.  Stcrt- 
lory  cells  Ken  up<Hl  the  citl  BurfBce  of  the  section ;  these  axe  obierred  in  sll 
parti  of  the  tecdon-  3,  s.  The  pores  or  opening  of  the  a«cretoi7  txlli  sod 
pouches;  they  are  seen  dispened  upon  the  vbote  mtemal  snrfsce  of  the  great 

Iboncic  portion  of  the  gland,  with  the  cervical  portion,  is  seen  in  the  6gun. 


opan  into  a  nmD  "jkhhA"  which  u  sitimted  M  their  bale,  and  teadi 


hnoe,  which  is  i&ised  into  ridge* 
by  a  lifer  of  lignmeiitoiu  landi 
utnatcd  beneath  it.  The  liga- 
mentoui  besdi  proceed  in  Taiiom 
directioni,  and  enciRle  the  open 
moDthfl  (pores)  of  the  fleoetorj 
cella  and  poudiea.  This  tigBment* 
Dua  layet  terrea  to  keep  tbe  lo- 
bales  togetbeE,  and  prevent  the 
injnriouB  diatennon  of  the  cavrtj. 
When  either  gland  ie  eaiefuUy 
uniavelled  b;  lemOTing  the  aimkr 
capanlB  and  yeBsela,  and  diasecling 
away  the  reticulated  areolar  tisane 
which  retains  the  lobules  in  con- 
tact, the  reservoir,  from  being  folded 
in  a  serpentine  manner  npon  iIkI^ 
admits  of  being  drawn  out  into  a 
lengthened  tubular  coni,-|-  ariHind 
which  the  lobulea  ue  closteied  in 

upon  a  cord,  or  a  atiing  of  beads. 
There 


"like  c: 


a  white  fluid  "  like  chylB," 

eain,  but  with  a  DttU 

if  r^  globnlei.* 

In  an  eiamination  of  the  thymic 

6nid  which  I  lately  made,  with  a 

Powell  micniBcope  magnifying  600 

tiroes  linear   meaaure,  I   obaerred 

that  the  corpuscles  were  Tcry  di- 

meroui,   mnaller   than   the  Uoad 

particlH,  globular  and  oral  iti  rorm, 

irregular  in    outline,    tumble    in 

aize,   and   fworjded  with   a  nadi 

central  nnclena. 

has  been  fbnnd  by  Sir  Astley  in  tao 

"  of  the  Ihylnuof 

1,  Tbe  two  at ■ 


:  duct,  drridiDC 
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Je  pRTHHuty  to  thdr  teno: 

.    —    t.  The  two  Otymic  ductej  tbu  ot ,_ 

ic  duct.  Bad  tbikt  on  the  right  into  the  mot  of  theri^tjufulir 


t  See  the  beautifli]  plalei  io 
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small  proportion  to  be  submitted  to  chemical  analysis.  Bat  the 
thymic  fluid  of  the  fcetal  calf,  which  exists  in  great  abundance,  gare 
the  following  analytical*  results:  one  hundred  parts  of  the  fluid 
contained  sizteen  parts  of  solid  matter,  which  consisted  of^ 

Incipient  fibrine, 

Albumen, 

Mucus,  and  muco-extractive  matter, 

Muriate  and  phosphate  of  potass. 

Phosphate  of  soda. 

Phosphoric  acid,  a  trace. 

The  Arteries  of  the  thymus  gland  are  derived  from  the  internal 
mammary,  and  from  the  superior  and  inferior  thyroid. 

The  Veins  terminate  in  the  left  vena  innominata,  and  some  small 
branches  in  the  thyroid  veins. 

The  Kerves  are  very  minute,  and  are  derived  chiefly  through  the 
internal  mammary  plexus,  from  the  superior  thoracic  ganglion  of  the 
sympathetic  Sir  Astley  Cooper  has  also  seen  a  branch  from  the 
junction  of  the  pneumogastric  and  sympathetic  pass  to  the  side  of  the 
gland. 

The  lAftnphaiics  terminate  in  the  general  union  of  the  lymphatic 
vessels  at  the  junction  of  the  internal  jugular  and  subclavian  veins. 
Sir  Astley  Cooper  has  injected  them  only  once  in  the  human  foetus, 
but  in  the  calf  he  finds  two  large  lymphatic  ducts,  which  commence  in 
the  upper  extremities  of  the  glands,  and  pass  downwards,  to  terminate 
at  the  junction  of  the  jugular  and  subclavian  vein  at  each  side.  These 
vessels  he  considers  the  ^  absorbent  duds  of  the  glands ;  '  thymic 
duets;"*  they  are  the  carriers  of  the  fluid  from  the  thymus  into  the 
veins."  ^ 

Sir  Astley  Cooper  concludes  his  anatomical  description  of  this  gland 
with  the  following  interesting  physiological  observations: — 

*^  As  the  thymus  secretes  all  tiie  parts  of  the  blood,  viz.  albumen, 
fibrine.  and  particles,  is  it  not  probable  that  the  gland  is  designed  to 
prepare  a  fluid  well  fitted  for  the  fifital  growth  and  nourishment  firom 
the  blood  of  the  mother,  before  the  birth  of  the  foetus,  and,  conse- 
quently, before  chyle  is  formed  firom  food? — and  this  process  continues 
for  a  short  time  after  birth,  the  quantity  of  fluid  secreted  firom  the 
thymus  gradually  declining  as  that  of  chylification  becomes  perfectly 
established." 

FCETAL   LUNGS. 

The  Lungs^  previously  to  the  act  of  inspiration,  are  dense  and  solid 
in  structure,  and  of  a  deep  red  colour.  Their  specific  gravity  is  greater 
than  water,  in  which  they  sink  to  the  bottom;  whereas  lung  which  has 

*  This  analysis  was  conducted  by  Dr.  Dowler  of  Richmond. 
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respired  will  float  upon  that  flaid.  The  specific  gravity  is,  howerer, 
no  test  of  the  real  weight  of  the  lung,  the  respired  long  being  actually 
heayier  than  the  fotal.  Thus  the  weight  of  the  foetal  Inng,  at  aboat 
the  middle  period  of  uterine  life,  is  to  the  weight  of  the  body  as  1  to 
60.*  Bat,  after  respiration,  the  relative  weight  of  the  lung  to  the 
entire  body  is  as  1  to  30. 

F(BTAL   HEART. 

The  Heart  of  the  fietos  is  large  in  proportion  to  the  size  of  the  body; 
it  is  also  developed  very  early,  representing  at  first  a  simple  vessel, 
and  midei^ing  various  degrees  of  complication  until  it  arrives  at  the 
compound  dianicter  which  it  presents  after  birth.  The  two  ventricles 
form,  at  one  period,  a  single  cavity,  which  is  afterwards  divided  into 
two  by  the  septum  ventriculorom.  The  two  auricles  communicate  up 
to  the  moment  of  birth,  tiie  septum  being  incomplete,  and  leaving  a 
large  opening  between  them,  iht  foramen  ovale  (foramen  of  Botalt). 

The  Ductus  arteriosus  is  another  peculiarity  of  the  foetus  connected 
with  the  heart ;  it  is  a  communication  between  the  pulmonary  art^y 
and  the  aorta.  It  degenerates  into  a  fibrous  cord  after  birth,  from  the 
double  cause  of  a  diversion  in  the  current  of  the  blood  towards  the 
lungs,  and  from  the  pressure  of  the  left  bronchus,  caused  by  its  dis- 
tension with  air. 

VISCBRA  OF   THE   ABDOMBN. 

At  an  early  period  of  uterine  life,  and  sometimes  at  the  period  of 
birth,  as  I  have  twice  observed  in  the  imperfectly  developed  fietus, 
two  minute  fibrous  threads  may  be  seen  passing  from  the  umbilicus 
to  the  mesentery.  These  9re  the  remains  of  the  omphalo-mesenteric 
vessels. 

The  Omphalo-mesenteric  are  the  first  developed  vessels  of  the  germ: 
they  ramify  upon  the  vesicula  umbilicalis,  or  yolk-bag,  and  suppfy  the 
newly  formed  alimentary  canal  of  the  embryo.  From  them,  as  from  a 
centre,  the  general  circulating  system  is  produced.  After  the  estab- 
lishment of  the  placental  circulation  they  cease  to  carry  blood,  and 
dwindle  to  the  size  of  mere  threads,  which  may  be  easily  demonstrated 
in  the  early  periods  of  uterine  life;  but  are  completely  removed,  ex- 
cepting under  peculiar  circumstances,  at  a  later  period. 

The  Stomach  is  of  small  size,  and  the  great  extremity  but  little  de- 
veloped. It  is  also  more  vertical  in  direction  the  earlier  it  is  examined, 
a  position  that  would  seem  due  to  the  enormous  magnitude  of  the  liver, 
and  particularly  of  its  left  lobe. 

The  Appendia  vermiformis  cted  is  long  and  of  large  size,  and  is  con- 

*  Cmveilhier,  Anatomic  Ddscriptive,  vol.  ii.  p.  621. 

t  Leonard  Botal,  of  Piedmont,  was  the  first  of  the  modems  who  gave  an 
account  of  this  opening,  in  a  work  published  in  1565.  His  description  is  veiy 
imperfect.    The  foramen  was  well  known  to  Galen. 
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tinned  directly  from  the  central  part  of  the  ciil-de>flac  of  the  caecum,  of 
which  it  appears  to  he  a  constricted  continuation.  This  is  the  cha- 
racter of  the  appendix  cseci  in  the  higher  qoadrumana. 

The  laige  intestines  are  filled  with  a  dark  green  yiscous  secretion, 
called  meoomum  (/u<fx«v,  poppy),  from  its  resemblance  to  the  inspis- 
sated juice  of  the  poppy. 

The  Panereas  is  comparatiyely  larger  in  the  foetus  than  in  the 
adult 

The  Spleen  is  compaiatiToly  smaller  in  the  foetus  than  in  the 
adult. 

PCETAL  LIVBR. 

The  Idver  is  the  first  formed  organ  in  the  embryo.  It  is  developed 
from  the  alimentary  canal,  and,  at  about  the  third  week,  fills  the 
whole  abdomen,  and  is  one-half  the  weight  of  the  entire  embryo.  At 
the  fourth  month  the  liver  is  of  immense  size  in  proportion  to  the  bulk 
of  the  foetus.  At  birth  it  is  of  very  large  size,  and  occupies  the  whole 
npper  part  of  the  abdomen.  The  left  lobe  is  as  large  as  the  right,  and 
the  falciform  ligament  corresponds  with  the  middle  line  of  the  body. 
The  liver  diminishes  rapidly  after  birth,  probably  from  obliteration  of 
the  umbilical  vein. 


KIDNEYS  AND  SUPRA-RENAL  CAPSULES. 

The  Kidneys  present  a  lobulated  appearance  in  the  foetus,  which  is 
their  permanent  type  amongst  some  animals,  as  the  bear,  the  otter,  and 
oetacea. 

The  SuprorreneU  capsules  are  organs  which  appear,  fit>m  their  early 
and  considerable  development,  to  belong  especially  to  the  economy  of 
the  ftetus.  They  are  distinctly  formed  at  the  second  month  of  em- 
bryonic life,  and  are  greater  in  size  and  weight  than  the  kidneys. 
At  the  third  or  fourth  month  they  are  equalled  in  bulk  by  the  kidneys; 
and  at  birth  they  are  about  one-third  less  than  those  organs. 


VISCERA   OP  THE  PELVIS. 

The  Bladder  in  the  foetus  is  long  and  conical,  and  is  situated  alto- 
gether above  the  upper  border  of  the  os  pubis,  which  is  as  yet  small  and 
undeveloped.  It  is,  indeed,  an  abdominal  viscus,  and  is  connected 
superiorly  with  a  fibrous  cord,  called  the  urachus,  of  which  it  appears 
to  be  an  expansion. 

The  Urachus  is  continued  upwards  to  the  umbilicus,  and  becomes 
connected  with  the  umbilical  cord.  In  animals  it  is  a  pervious  duct, 
and  is  continuous  with  one  of  the  membranes  of  the  embryo,  the 
allemtois.     It  has  been  found  pervious  in  the  human  fistus,  and  the 
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urine  has  been  paaaed  through  the  nmbiliciu.  Calculous  ooncietionB 
have  also  been  found  in  its  course. 

The  Uterus^  in  the  early  periods  of  embryonic  existence,  appears 
bifid,  from  the  large  size  of  the  FaUopian  tubes,  and  the  smsdl  de- 
velopment of  the  body  of  the  organ.  At  the  end  of  the  fourth  month 
the  body  assumes  a  laiger  bulk,  and  the  bifid  appearance  is  lost.  The 
cervix  uteri  in  the  fcetus  is  larger  than  the  body  of  the  organ. 

The  Ovarieg  are  situated,  like  the  testicles,  in  the  lumbar  r^on, 
near  the  kidneys,  and  descend  from  thence  gradually  into  the  pelvis. 


TB8TBS. 

The  TegUdei  in  the  embryo  are  situated  in  the  lumbar  regions,  im- 
mediately in  front  of  and  somewhat  below  the  kidneys.  They  have 
connected  with  them  inferiorly  a  peculiar  structnre  which  assists  in 
their  descent,  and  is  called  the  gubemaculum  testis. 

The  Gubernaculum  is  a  soft  and  conical  cord  composed  of  areolar 
tissue  containing  in  its  areolae  a  gelatiniform  fluid.  In  the  abdomen 
it  lies  in  front  of  the  psoas  muscle,  and  passes  along  the  spennatic 
canal,  which  it  serves  to  distend  for  the  passage  of  the  testis.  It  is 
attached  by  its  superior  and  larger  extremity  to  the  lower  end  of  the 
testis  and  epididymis,  and  by  the  inferior  extremity  to  the  bottom  of 
the  scrotum.  The  gubemaculum  is  surrounded  by  a  thin  layer  of 
muscular  fibres,  the  cremaster,  which  pass  upwards  upon  this  body  to 
be  attached  to  the  testis.  Inferiorly  the  muscular  fibres  divide  into 
three  processes,  which,  according  to  Mr.  Curling,*  are  thus  attadied: — 
^  The  external  and  broadest  is  connected  to  Poupart^s  ligament  in  the 
inguinal  canal ;  the  middle  forms  a  lengthened  band,  which  escapes 
at  the  external  abdominal  ring,  and  descends  to  the  bottom  of  the 
scrotum,  where  it  joins  the  dartos ;  the  internal  passes  in  the  direction 
inwards,  and  has  a  firm  attachment  to  the  os  pubis  and  sheath  of  the 
rectus  muscle.  Besides  these  a  number  of  muscular  fibres  are  reflected 
from  the  internal  oblique  dn  the  firont  of  the  gubemaculum.^ 

The  Detoeni  of  the  testide  is  gradual  and  progressive.  Between  the 
fifth  and  sixth  months  it  has  reached  the  lower  part  of  the  psoas 
muscle,  and  during  the  seventh  it  makes  its  way  through  the  sper- 
matic canal,  and  descends  into  the  scrotum. 

While  situated  in  the  lumbar  region,  the  testis  and  gnbemacolmn 
are  placed  behind  the  peritoneum,  by  which  they  are  invested  i^on 
their  anterior  sur&ce  and  sides.  As  they  descend,  the  investing  peri- 
toneum is  carried  downwards  with  the  testis  into  the  scrotum,  forming 
a  lengthened  pouch,  which  by  its  upper  extremity  opens  into  the  cavity 
of  the  peritoneum.  The  upper  part  of  this  pouch  being  compressed  by 
the  spennatic  canal  is  gradually  obliterated,  the  obliteration  extending 

*  See  an  excellent  paper  "  On  the  Structure  of  the  Guhemacnlum,"  ice.  bf 
Mr.  Curling,  Lecturer  on  Morbid  Anatomy  in  the  London  Hoepitel,  in  the 
J^Ancet,  vol.  ii.  1840-41,  p.  70. 
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dnwDvards  along  the  apeniuitic  cord  nearly  to  the  testia.  That  portion 
of  the  peritoDeum  which  immediatelf  anrroundB  the  teatjs  b,  by  the 
above  proceBB,  cut  off  ttom  iie  continuity  with  the  peiiltmeum,  and  is 
tenned  (he  Innics  TaginalU ;  asd  u  thia  membiane  muit  be  obiiontJy 


stber  being 
a  yaginalis 


a  shut  sac,  one  portion  of  it  inregting  the  testis,  and  t\ 
reflected  lo  ae  to  form  a  loose  bag  around  it,  its  two  por 
wived  the  appellation!  of  tunica  Ta^nalii  propria,  and  tu 

The  descent  of  the  teatie  ie  effected  by  means  of  the  lisction  of  the 
muscle  of  the  gubemaculum  (cremaater),  "  The  fibres,"  writes  Mr. 
Curling^  "  proceeding  frorn  Poupart's  ligament  and  the  obtiquus  in- 
temns,  tend  to  guide  the  gland  into  the  inguinal  cAUal ;  those  attached 
to  the  OS  pubis,  to  draw  it  below  the  abdominal  ring ;  and  the  process 
descending  to  the  scrotum,  to  direct  it  to  its  final  destination." 
During  the  descent  "  the  muscle  of  the  testis  is  gradually  everted, 
until,  when  the  transition  is  completed,  it  forms  a  mnscutar  envelope 
external  to  the  procesa  of  peritoneum,  which  surrounds  the  gland  and 
the  fiont  of  the  cord."    "  The  maaa  composing  the  central  part  of  the 
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gubernaculum,  which  is  bo  soft,  lax,  and  yielding  as  in  every  way  to 
&cilitate  these  changes,  hecomes  giadually  dififased,  and,  after  the 
arrival  of  the  testicle  in  the  scrotum,  contributes  to  form  the  loose 
cellular  tissue  which  afterwards  exists  so  abundantly  in  this  part" 
The  attachment  of  the  gubernaculum  to  the  bottom  of  the  scrotum  is 
indicated  throughout  life  by  distinct  traces. 
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bulbo-cayemosus  . 

222 

cento-gloasuB 

186 

cervicalis  asoendens 

203 

dnnimflexuB  palati 

192 

ooocygeuB     . 

225 

complexus    . 

203 

compressor  nasi     . 

172 

urethrs 

222 

constrictor  isth.  &a- 

cinm  • 

192 

pliaryngis 

189 

vaginm  . 

225 

ooraco-brachialis    . 

233 

comigator  supercilii 

168 

cremaster     .    215. 

627 

crico-arytenoid  lat 

545 

posticus 

545 

thyroideus     . 

545 

crureus 

257 

cncullaris 

197 

deltoid 

232 

depresswang.  oris 

175 

labii    .       174.175 

oculi    . 

170 

detrusor  uiinse 

594 

diaphragm    . 

218 

digastricus    . 

184 

dilatator  nasi 

173 

erector  clitoridis    . 

225 

penis  . 

222 

spinas . 

201 
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extensor  carp  rad.  241 
carpi  ulnaiis  .  242 
coccygis  .  .  206 
digiti  minimi  .  242 
digitdr.  bieTis  .  270 
digitor.  commnnis  242 
digitor.  longus  .  263 
indids  .  .  244 
ossis  metacaipi .  243 
pollids  proprios.  264 
intemodii  pollicis  243 
flexor  accessoriuB  273 
brev.  digiti  min. 

247. 274 

caipi  radialis     .     237 

nlnaris      .     238 

digitorum  brevis     272 

profundus     238 

sublimis  .     237 

longus  digit.ped.     267 

longus  pollicis  239. 267 

ossis    metacarpi 

245.  248 
pollicis  brevis  245.  273 
longus    239.  267 
gastrocnemius       .     266 
gemellus      .         .     253 
genio-hyo-glossus  •     186 
hyoideus      .     185 
gluteus  maximus  .     251 
gluteus  medius      .     253 
minimus  .     253 
gracilis         •         .     260 
helicis  major         .     507 
minor         .     507 
hyo-glossus  f        .186 
iliacus  .         .     258 

indicator  .  .  244 
infin-spinatus  .  231 
inter-costales  .  210 
inteiHwsei  248.  270.  274 
inter-spinales  .  206 
inter-transyenales.  206 
intra-costales  .  211 
xschio-caTemosus  .    222 

545 
197 


larynx,  of  the 
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laxator  tympani     .     510 

levator  angali  oris.     174 

scapulse     199 

ani  .    ,    .        .    225 

glandolse  thyroid    549 

labii.        .    173.  175 

menti       .        .176 

palati        .         .     191 

palpebrse  .         .170 

levatores  costarum    205 

lingoalis       .         .187 

longissimus  dorsi  .    201 

longus  colli  .         .195 

Imnbricales  .     248.  273 

mallei  extemns     .     510 

intemus     .     510 

masseter       .        .176 

multifidus  spins   .     205 

mylo-hyoideus      .     185 

myrtiformis .        .174 

naso-Iabialis .         .     173 

obliqnus  abdominis    212 

capitis      .    205 

oculi        .     171 

obturator      .         .     254 

occipito-frontalis    .     167 

omo-hyoideas        .     183 

opponens  digit  min.    248 

pollicis   .     245 

orbicularis  oris      .     173 

palpebrarum     167 

palato-glossus    188.  192 

pharyngeus .     192 

palmaris  breyis      .    247 

longuB     .     237 

pectineus      .         .    259 

pectoralis  major    .    228 

minor     .    229 

peroneus  brevis     .    269 

longus    .    269 

tertius    .     264 

.     plantaris       .        .    266 

platysma  myoides .     180 

popUteus      .        .     267 

posterior  auris       .     179 

pronator  quadratus    240 

radii  teres    237 
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■     psoas  magnus        .  259 

parvus          .  218 

pterygoideus          .  177 

pyramidalisabdom.  217 

nasi     .  172 

pyriformis    .        .253 

quadratus  femoris .  255 

lumborum  218 

menti      .  175 

rectus  abdominis  .  217 

capitis  anticus  193 

lateralis.  204 

posticus .  204 

femoris          .  257 

oculi  eztemus  171 

inferior .  170 

intemus  171 

superior.  170 

retrafaens  aurem    .  179 

rhomboideus  major  199 

risorius  Santorini  .  180 

sacro-lumbalis       .  201 

sartorius       .        .  256 

scalenus  anticus    .  193 

posticus  .  194 

semi-spinalls         .  204 

semi-membranosus  262 

semi-tendinosus    .  261 

serratus  magnus    .  230 

posticus  .  200 

soleus           .         .  266 

sphincter  ani        .  224 

spinalis  dorsi        .  201 

splenins        .        .  200 

stapedius      .        .511 

stemo-hyoideus    .  183 

mastoideus  .  181 

thyroideus  .  183 

stylo-glossus         .  188 

hyoideus       .  185 

pharyngeus   .  190 

subdavius    .         .  229 

subcrureus    .        .  258 

subscapularis         .  230 

superior  auris        .  179 

supinator  brevis     .  243 

longus   .  240 
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sapni.s{Hiialis 
Bopn-Bpinatiu 
temporal 
tensor  pakiti. 

tarsi  . 

tympani 


Page 

205 
231 
176 
192 
168 
510 


vagiiiA  femor  255 

teres  major  .        .     231 

minor  .        .    231 

thyio-arytenoidens    545 

epiglottidens    546 

hjoideoB     .     183 

tibialis  anticus      .     263 

posticus     .    268 

tmchelo-mastoideiis    203 

tragicus        .        .    507 

transyersalisabdom.  215 

colli  .    203 

tnmsyersiiB  auris  .    508 

tnmsTersns  pedis  .    274 

perinei  224.  225 

trapezius      .        .196 

triangularis  oris    .     175 

stemi.     211 

triceps  extens.  cruris  257 

cubiti    235 

trochlearis    .        .     171 

ureters,  of  the       .    594 

vastus  extemus     .    257 

intemus     .     257 

sygomaticus .        .174 

Muscular  fibre    .        .        .     160 

MuBculi  pectinati         .        .     534 

Mjolemma         .        .         .160 

Myoline     ....     162 

Myopia      .        .  .503 

Naboth,  ovula  of  .  .  609 
Nagel,  Mr.,  researches  of,  .  588 
Nails  ....  525 
Nares  .  .  61.  491.  563 
Nasal  duct  .        .  506 

fossae  .        61.  493 

Nasmyth,  Mr.,  researches  o^  56 
Nates  cerebri  .  .  .418 
Nbrvbs, 

general  anatomy    .     399 


Nbrvss — eontmtied. 

abduoentes  •  .  444 
aooessorius  .  •  452 
acromiales  .  .  458 
auditory  .  447.  518 
auricukois  anterior .  444 
magnos  .  457 
posterior .  447 
brachial  .         .     459 

buccal  .         .         .     443 
cardiac  .         .     452.  487 
cervical .         .         .     456 
oervico-fiunal  .         .     445 
chorda  tympani  443.  446 
ciliary   .         .     441.  482 
circumflex      .         .     466 
claviculares     .         .     459 
coccygeal        .         .     474 
cochlear.         .     447.  519 
communicans  noni  .    458 
peronei     479 
popUtei    477 
cranial  .         .         .434 
crural    .         .         .471 
cutaneusext.  brachial  461 
ext  femoralis    .    470 
int.  brachialis    .    462 
med.  femoralis  .     471 
spiralis     .         .    465 
dental    .        .    442.  443 
descendens  noni      .    454 
digastric         .        .    447 
dorsal    .         .         .    466 
eighth  pair     .        .    447 
fiacial     .        .        .445 
femoral  .        .        .471 
S  pbpair  .    438 

first  pair  .  .  435 
fourth  pair  .  .  438 
frontal  .  .  .  439 
gastric  .  .    452 

genito-crural  .  .  471 
glosso-pharyngeal  .  447 
gluteal  .  .  .475 
inferior  .  476 
gustatory  .  .  443 
hypo-glossal  •  .  454 
ilio-scrotal      .        .    4S9 
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infflrior  maxillary   . 

442 

plantar  . 

478 

infrartrochlear 

441 

pneumo-gastric 

449 

ingoino-cutaneouB   . 

470 

popliteal 

477 

intercostal 

467 

portio  dura     . 

445 

intercosto-hnmeral  . 

468 

mollis  . 

447 

inter-o88eoii8  anterior 

463 

pterygoid 

443 

posterior 

466 

pudendalis 

476 

iflchiaticuB  major     . 

476 

pudic  internal 

475 

minor     . 

476 

pulmonary 

452 

Jacobson^s 

448 

radial     . 

465 

lachrymal 

439 

recurrent 

452 

laryngeal  inferior    . 

452 

respiratory  external 

461 

superior    . 

450 

sacral     . 

474 

lingual  . 

454 

saphenous  external . 

477 

lumbar  . 

468 

long 

472 

lumbo-sacial  . 

474 

short 

472 

masseteric 

442 

second  pair     . 

436 

maxillaris  inferior   . 

442 

seventh  pair   . 

444 

superior  . 

441 

sixth  pair 

444 

median  . 

463 

spheno-palatine 

482 

molles    . 

486 

spinal    . 

455 

motores  oculonim    . 

437 

spinal  accessory 

452 

musculo-cutan.  arm 

461 

splanchnic 

488 

leg  469. 

479 

stylo-hyoid    . 

447 

musculo-spiral 

465 

subcutaneus  malae   . 

441 

mylo-hyoidean 

444 

sub-rufi 

486 

nasal      . 

440 

subscapular    . 

461 

naso-ciliaris    . 

440 

superficialis  colli     . 

457 

naso-palatine  . 

482 

cordis  . 

487 

ninth  pair 

454 

superior  maxillary  . 

441 

obturator 

473 

supra-orbital  . 

439 

occipitalis  major 

459 

scapular 

461 

minor     . 

458 

trochlear 

439 

olftictory 

435 

sympatheticus  major 

480 

ophthalmic     . 

439 

minor 

445 

optic 

436 

temporal 

442 

orbital  . 

441 

temporo-facial 

445 

palatine 

482 

malar 

441 

palmar  ^        .     464. 

465 

third  pair 

437 

pathetici 

438 

thoracic . 

460 

perforans  Casserii    . 

461 

thyro-hyoidean 

455 

perineal 

476 

tibialis  anticus 

479 

perineo-cutaneouB   . 

476 

posticus 

478 

peroneal 

479 

trifacial 

438 

petrosal .        .     483. 

484 

trigeminus 

438 

pharyngeal     .     449. 

450 

trochlearis 

438 

phrenic . 

458 

tympanic        •    446 

.  448 
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ulnar     . 

464 

Pelvis         • 

93.  592 

vagns     . 

449 

viscera  of  . 

1 

.     592 

vestibular 

44*7. 

518 

Penis 

.     597 

Vidian  . 

483 

Pericardium 

» 

.     530 

Wmbeig,  of . 

463 

Perichondrium    . 

4 

Neurilemma 

401 

Pericramum 

k 

4 

Nipple 

614 

Periosteum 

1 

4 

NoiduA  enoephali . 

425 

Peritoneum 

.     554 

Nose .... 

491 

Perspiratory  ducts 

.     529 

Nucleus  oliTie     . 

427 

Pes  acoessoiius    . 

.     415 

Nymphae   • 

613 

anseriuus 
hippocampi . 

.     445 
.     415 

(Esophagus 

564 

Petit,  notice  of   , 

.     502 

Omentum,  gastro-splenic 

t 

t           • 

558 

Peyer,  notice  of  . 

.    572 

great. 

558 

Peyer^s  glands    . 

.     572 

lesser 

557 

Phalanges  . 

< 

.       88.  W 

Omphalo-mesenteric  vessels . 

624 

Pharynx    • 

.    563 

Optic  commissure 

• 

437 

Pia  mater  . 

.     409.  432 

thalami 

413. 

417 

Pigmentum  nigrum 

.    497 

Orbiculaie,  os  .  . 

510 

Pillars  of  the  palate 

•    561 

Orbits 

61 

Pineal  gland 

.    419 

Ossicula  auditiks . 

508 

Pinna 

.    506 

Ossification 

5 

Pituitary  gland  . 

.        .    424 

Ostium  abdominale 

611 

membrane 

.    493 

Ostium  uterinum 

611 

Pleura 

.    552 

Otoconites 

518 

Plexus,  aortic 

.    489 

Ovaries 

611. 

626 

axillary  . 

.    459 

Ovula  Graafiana . 

612 

brachial . 

.    459 

Naboth,  of 

609 

cardiac  . 
carotid   . 

.    487 
.    484 

Pacchionian  glands 

406 

cavernous 

.    484 

Palate 

560 

.  561 

cervical  . 

.    457 

Palmar  arch 

331 

choroid  • 

.    413 

Palpebraa    . 

503 

coeliac    . 

.    489 

Palpebral  ligaments     . 

504 

coronary 

.    488 

sinuses 

504 

gangliformis   . 

.    449 

Pancreas    . 

585 

gastric   . 

.    489 

Panizza,  researches  of 

485 

hepatic  . 

.    489 

Papillae  of  the  nail 

525 

hypogastric     . 

.    489 

.    of  the  skin     • 

522 

lumbar  . 

.    469 

of  the  tongue . 

520 

mesenteric 

.    489 

Papillae  calydformes    . 

520 

oesophageal     . 

.    452 

circnmvallatae . 

520 

pharyngeal     . 

449.  450 

conicae    . 

520 

phrenic  . 

.    489 

filiformes 

520 

prostatic 

.    380 

fnngifonnes     . 

520 

pterygoid 

.    369 

Parotid  gland 

561 

pulmona 
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Plexus,  renal 
sacral 
solar 

spermatic 
splenic   . 
submaxillary 
supra-renal 
uterine  . 
vertebral 
vesical   . 
Plica  semilunaris 
Plicae  longitudinales 
Pneumogastric  lobule 
Polypus  of  the  heart 
Pomum  Adami   . 
Pons  Tarini 
Varolii 
Pores 
Portal  vein 
Portio  dura 

mollis 
Poms  opticus 
Poupart^s  ligament 
Prepuce 
Presbyopia 

Processus  e  cerebello  ad 
davatus 
vermiformes 
Promontory 
Prostate  gland     . 
Prostatic  urethra 
Protuberantia  annularis 
Pulmonary  artery 
plexuses 
sinuses 
veins 
Puncta  lachrymalia 

vasculosa 
Punctum  ossificationis 
Pupil 

Purkinje,  corpuscles  of 
Pylorus 
Pyramid     . 
Pyramids,  anterior 

Malpighi,  of 
posterior 
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.  470 

.  489 

.  489 

.  489 

447.  457 

.  489 

.  380 

.  487 

.  380 

.  505 

611 

421 

531 

541 

424 

431 

524 

580 

.  445 

.  447 

.  495 

.  212 

.  597 

.  503 

testes  422 

427.  433 

.  421 

.  511 

.  595 

.  599 

.  425 

364.  552 

452.  552 

.  536 


425. 
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552 
505 
410 

5 
498 

2 
564 
512 
426 
589 
420 
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.  411 

.  396 

.  568 

.  553 

.  423 

.  435 

.  435 

.  523 

.  605 

.  499 

.  480 

.  547 

.  212 

.  289 

.  280 

.  569 

.  497 

.  517 
.  547 
.  517 
.  561 
.  287 
.  378 
.  516 
,  516 
.  522 
.  518 
53.  109 
.  493 
.  493 
.  494 
.  601 

Searle,  Mr.,  researches  of,    .     538 

Sebaceous  glands         .        .    527 

Semicircular  canals      .         .514 

Semilunar-fibro- cartilages     .     149 

valves .        .     536.  538 

Septum  auricularum     .        .     533 

crurale    .         .         .     289 

lucidum  .        .     415.  430 

pectiniforme    .        .     598 

scroti      .        .        .     602 

Serous  membrane,  structure  .     559 

Sesamoid  bones  .        .107 

Sheath  of  the  rectus     .         .217 

Sigmoid  valves  .     536.  538 


Raph^  corporis  caUosi 

Receptaculum  chyli 

Rectum 

Regions,  abdominal     . 

Reil,  island  of     . 

Respiratory  nerves 

tract 
Rete  mucosum    . 

testis 
Retina 

Ribes,  ganglion  of 
Rima  glottidis    '. 
Ring,  external  abdominal 

femoral 

internal  abdominal 
Rugae         •        •        . 
Ruysch,  notice  of 

Sacculus  communis 

laryngis 

proprius  • 
Salivary  glands  . 
Saphenous  opening 
veins  • 
Scala  tympani     . 
vestibuli     . 
Scarf-skin  .        .        . 
Scarpa,  notice  of 
Schindylesis 
Schneider,  notice  of     . 
Schneiderian  membrane 
Sclerotic  coat 
Scrotum 
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Siniuet,  itructore        •  368 

Sinos  aortic        .        .        *    538 

basilar  374 

cavenioiu .        .         .     372 

ciivolar     .        .        .    374 

fourth        .        .        .372 

lateral       .        .        .372 

longitadinal  inferior    .    372 

superior  .    371 

occipital  anterior         .     374 

posterior        .    372 

petrosal  inferior .        .373 

superior  374 

pocnlaris   .        .        .    599 

prostatic    .        .        .    599 

pulmonary         .  536 

rectus  or  straight        .    372 

rhomboidalis      .        .419 

transverse  .        .     374 

Valsalva,  of       .     536.  538 

Skeleton     ....        9 

Skin 521 

SkuU  ....      21 

Socia  parotidis    .        .        .    562 
Soemmering,  notice  of .        .     499 
Soft  palate ....    561 
Spermatic  canal  .         .        .    280 
cord    .         .        .602 
Spheno-maxillary  ganglion   .     482 
Spigel,  notice  of .        .         .     577 
Spinal  cord         •        •        .'    431 
nerves      .         .         .     455 
veins        .        .        .     383 
Spleen        ....    586 
Spongy  part  of  the  urethra  .     601 
Stapes        ....     510 
Stenon,  notice  of         .         .561 
Stenon^B  duct      .         .         .561 
Stomach     ....     564 
Striae,  medullares        .        .    447 
muscular  .        .160 

Sub-arachnoidean  fluid     409.  432 

space     409. 431 

tissue     409. 431 

Sublingual  gland  .         .     562 

Submaxillar  gland      ,         .     562 

Substantia  cinerea        .         .     402 


Substantia  perforata 
Sudoriferous  ducts 
Sudoriparous  glands 
Supercilia  . 
Superficial  &scia 
Supra-renal  capsules 
Suspensory  ligament. 

Sutures 

Sylvius,  notice  of 
Sympathetic  system 
Symphysis 
Synarthrosis 
Synovia     •        • 
Synovial  membrane 
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.  276 

587.  625 

liver   .  575 

penis  .  597 
52.  109 

.  410 

.  404 

.  110 

.  109 

.  117 
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Tapetom    . 

Tarin,  Peter,  notice  o^ 

Tarsal  cartilages . 

Tarsus 

Teeth 

Tendo  Achillis    . 

oculi 
Tendon 

Tenia  hippocampi 
semicircularis 
Tarini 
Tentorium  cerebelli 
Testes  cerebri 
Testicles     . 

descent 
Thalami  optici    . 

Thebesins,  notice  of 

Theca  vertebralis 

Thoracic  duct 

Thorax 

Thymus  gland    . 

Thyro-hyoid  membrane 

Thyroid  axis 

Thyroid  cartilage 
gland     . 

Tod,  Mr.,  reseJEUches 

Tongue 

Tonsils 

cerebelli  . 

Torcukr  Herophili 

Trachea 
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Tractus  motorius 

.     438 

Valve,  ileo-c8Bcal 

.     569 

options   . 

.    437 

mitral      . 

.     537 

spiralis 

.     515 

pyloric     . 

.     569 

respiratorius    . 

.    435 

rectiim,  of  the  . 

.     569 

Tiagns 

.    506 

semi-lunar 

.     536. 538 

Triangles  of  the  neck  . 

182.  184 

Tarin,  o^ 

.     422 

Tricuspid  valyes . 

.     534 

tricuspid  . 

.     534 

Trigone  vesicale 

.    595 

Vieussens,  of 

.     419 

Trochlearis 

.    171 

Valvulae  conniventes    . 

.    569 

Tuber  dnereum  . 

.     424 

Varolius,  notice  of 

.    425 

Tubercula  quadrigemini 

i       .     418 

Vasa  efferentia 

.     605 

Tuberculmn  Loweri     . 

.    534 

lactea 

,     388.  395 

Tubuli  lactiferi    . 

.     614 

lymphatica 

.     387 

seminiferi 

.     604 

pampiniformia 

.    602 

uriniferi  . 

.    589 

recta 

.    605 

Tunica  albuginea  ocnli 

.    495 

vasonim 

.     294 

testis 

.     604 

Vasculum  aberrans 

.     605 

erythroides 

.     602 

Vas  deferens 

.     596, 606 

nervea 

.     570 

Veins 

.     367 

Ruyschiana 

.    497 

structure 

.     367 

vaginalis    . 

.     603 

angular    . 

.     368 

oculi     . 

.     172 

auricular          . 

.     369 

▼asculosa  testis  . 

.     604 

azillary 

.        .    377 

Tutamina  oculi 

.     503 

azygos 

.    382 

Tympanum 

.     508 

basilic 

.    376 

Tyrrell,  Mr.,  researchet 

10^  .    282 

cardiac     . 

.     384 

Tyson's  glands    . 

.     597 

cava  inferior 

.     381. 533 

superior   . 

379.  5.33 

Umbilical  region 

.     554 

cephah'c 

.    376 

Uiachus 

593.  625 

cerebellar 

.    370 

Ureter 

.    590 

cerebral  . 

.     370 

Urethra,  female  . 

.     606 

coronary 

.     384.  533 

male     . 

.    599 

corporis  striati 

.    370 

Uterus 

607.  626 

diploe 

.    369 

Utriculus  communis     . 

.     517 

dorsalis  penis  . 

380.  599 

Uvea 

.     498 

dorsi-spinal 

.     383 

Uvula  cerebelli  . 

419.421 

emulgent 

.     382 

palati 

.     561 

filial 

.     368 

vesicae 

.     595 

femoral    . 

.     378 

frontal     . 

.     368 

Vagina 

.     607 

Galeni     . 

.     370 

Vdlecula    .        .      '  . 

.     421 

gastric     . 

.     386 

Valsalva,  sinuses  of^    . 

536.  538 

hepatic    . 

382.  582 

Valve,  arachnoid 

.     420 

iliac 

.     380 

Bauhini 

.     569 

innominatae 

.     379 

coronary  . 

.     533 

intercostal  supe 

rior  .     383 

Eustachian 

.     533 

jugular    . 

.     374 

648 
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Vbins — eontmwed. 

P>»8e 

Pi«e 

lumbar    . 

• 

382 

Velum  pendulum  palati 

561 

• 

369 

Venffi  comites 

•     « 

367 

BiaxiUaiy  internal 

• 

369 

Oaleni     • 

370 

median    . 

• 

377 

vorticossB 

497 

banlic  . 

• 

377 

Ventricles  of  the  brain. 

- 

cephalic 

• 

377 

fifth     . 

415 

medulli-spinal  . 

• 

383 

fourth  . 

419 

meningo-rachidian 

• 

383 

lateral 

411 

mesenteric 

• 

384 

third  . 

417 

occipital 

• 

369 

of  the  heart 

534. 

537 

ovarian    . 

• 

382 

of  the  larynx 

547 

parietal   . 

• 

371 

Vermiform  processes    . 

421 

popliteal 

• 

378 

Vertebral  aponeurosis 

200 

portal 

386 

.580 

column 

10 

profunda  femoria 

• 

378 

Veru  montanum 

599 

prostatic 

• 

380 

Vesiculae  seminales 

596 

pulmonary 

• 

386 

Vestibule 

513. 

.  614 

radial 

• 

376 

Vestibulum  vaginae 

614 

renal 

• 

382 

Vibrissae    . 

491 

salwttella 

• 

376 

Vidius,  Vidus,  notice  of 

483 

saphenous 

• 

378 

Vieussens,  notice  of     . 

4J9 

spermatic 

• 

382 

Villi 

570 

spinal 

• 

383 

Vitreous  humour 

501 

splenic     . 

• 

385 

Vulva 

612 

subclavian 

• 

377 

Wharton,  notice  of 

520 

temporal 

• 

369 

Wharton*s  duct 

562 

temporo-maxillary 

• 

369 

Willis,  notice  of 

406 

Thebesu 

384 

.533 

Wilson^s  muscles 

222 

thyroid 

• 

375 

Winslow,  notice  of 

557 

ulnar 

i» 

376 

Wrisberg,  nerve  of     . 

463 

uterine    . 

• 

381 

yertebral 

• 

375 

Zinn,  notice  of    . 

500 

vesical     . 

• 

380 

Zonula  ciliaris     . 

500 

Velum  interpositum    • 

• 

417 

of  Zinn    . 

500 

medullare 

• 

419 

Zygoma 

29 
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